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ILLINOIS  STATE  ACADEMY  OF  SCIENCE 

87th  Annual  Meeting 

METABOLISM  OF  ENVIRONMENTAL  CHEMICALS 

AND  CANCER 

OCTOBER  7-8,  1994 


Founded  1837 


V 

KNOX  COLLEGE 
GALESBURG,  ILLINOIS 


REGISTRATION 

Participants  are  urged  to  pre-register  for  the  ISAS  Annual  Meeting  by 
returning  the  enclosed  Registration  Form  with  a  payment  of  $25.00  ($15.00  for 
student  members,  $35.00  for  non-members)  to  the  Treasurer.  The  deadline  for 
receipt  of  the  pre-registration  form  is  September  30,  1994.  Tickets  for  the  ISAS 
Luncheon  and  Dinner  should  be  reserved  when  you  pre-register  and  may  be 
picked  up  at  the  Registration  Table  in  the  Center  for  the  Fine  Arts  Lobby,  Knox 
College,  on  Thursday  evening,  October  6,  or  Friday,  October  7,  1994. 

On-site  registration  will  be  conducted  during  both  days  of  the  meeting. 
On-site  registration  fee  is  $35.00  for  regualr  members,  $20.00  for  student 
members  and  $45.00  for  non-members.  Host  institution  students  (ID  card 
required)  are  invited  to  attend  the  oral  paper  sessions  free  of  charge  but  must 
register  as  "student  guests"  and  display  their  ISAS  name  tag. 

All  participants  (including  all  quest  host-institution 

students)  must  register  and  have  their  ISAS  name  tag 

before  they  can  participate  in  the  ISAS  meeting  activities. 
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TRAVEL  INFORMATION 


Knox  College  in  Galesburg  is  accessible  by  car,  train  and  air.  If  traveling 
by  car,  refer  to  the  maps  of  the  Galesburg  area  provided  elsewhere  in  this 
publication  for  the  most  direct  route  from  your  location  to  your  motel  and  the 
ISAS  meeting  site.  Galesburg  is  home  to  two  Amtrak  stations;  trains  arrive  six 
times  daily  from  Chicago.  The  area  is  also  served  by  three  airports.  You  can  fly 
into  Galesburg  via  Midway  Airport  in  Chicago  or  into  Peoria  and  Moline.  If 
planning  to  travel  to  Galesburg  on  Amtrak  or  by  air,  call  the  local  organizer  in 
order  to  make  arrangements  for  local  transport  to  your  motel. 


PARKING 

Free  parking  is  available  in  any  parking  lot  on  the  Knox  College  campus. 
See  the  campus  map  provided  elsewhere  in  this  publication  for  for  parking  lot 
locations.  The  ISAS  meeting  site  is  easily  accessible  from  any  of  the  campus 
lots. 


MEALS 

Luncheon:  The  ISAS  Luncheon,  Friday,  October  7,  will  be  served  in  the 
Lincoln  Room,  Seymour  Union,  Knox  College  from  12  noon  to  1  PM.  Lunch  will 
be  followed  by  the  Annual  Business  Meeting  and  will  conclude  by  1 :30  PM  in 
time  for  the  afternoon  Paper  Sessions.  Luncheon  tickets  (see  Registration  Form 
for  costs)  must  by  purchased  by  pre-registration. 

Banquet:  The  ISAS  Banquet,  Friday,  October  7,  will  be  held  in  the 
Lincoln  Room,  Seymour  Union,  Knox  College  from  6:30-7:45  PM.  The  Banquet 
will  be  preceded  by  the  Poster  Session  Social  in  the  Oak  Room,  Seymour 
Union,  Knox  College  from  5:00-6:15  PM.  At  the  conclusion  of  the  Banquet,  the 
Keynote  Address  will  be  presented  in  Kresge  Auditorium  in  the  Center  for  the 
Fine  Arts  from  8:00-9:00  PM.  Banquet  tickets  (see  Registration  Form  for  costs) 
must  be  purchased  by  pre-registration. 


POSTER  SESSION  SOCIAL 

The  Poster  Session  Social,  which  precedes  the  ISAS  Banquet,  will  be 
held  in  the  Dak  Room,  Seymour  Union,  Knox  College  from  5:00-6:15  PM. 

Poster  presenters  may  have  access  to  the  Oak  Room  at  1 :30-5:00  PM  for  set  up 
of  presentation  materials.  A  cash  bar,  soft  drinks  and  light  snacks  will  be 
available. 


KEYNOTE  ADDRESS 


The  Keynote  Address,  which  is  open  to  the  public,  will  be  presented 
by  Dr.  Donald  Jerina  in  Kresge  Auditorium  in  the  Fine  Arts  Center  from  8:00- 
9:00  PM  on  Friday,  October  7. 


ABSTRACTS 

Abstracts  of  the  Keynote  Address,  Paper  Sessions  and  Poster  Session 
presentations  are  included  elsewhere  in  this  publication. 

QUESTIONS 

If  you  have  any  questions  concerning  the  87th  Annual  Meeting  of  the 
Illinois  State  Academy  of  Science,  please  contact  the  Vice  President  and  local 
organizer  of  the  Annual  Meeting. 

Linda  K.  Dybas 
Departmentof  Biology 
Box  K-20 
Knox  College 
Galesburg,  Illinois  61401 

Telephone:  (309)  343-0112,  x352 
Fax:  (309)  343-9816 
e-mail:  LDybas@Knox.bitnet 
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ISAS  ACADEMY  MENUS 

KNOX  COLLEGE,  LINCOLN  ROOM,  SEYMOUR  UNION 


LUNCHEON  MENU  -  Friday,  Oct.  7,  12  noon 

SOUTHWEST  BUFFET 
Avocado  salad 

Fajitas  -  chicken  or  beef,  toppings 
Grilled  onions 

Grilled  green  and  red  peppers 
Refried  beans  and  Spanish  rice 
Flan 

Coffee,  tea,  iced  tea,  and  decaffinated  coffee 
(cost:  $1 2.00/person) 

POSTER  SESSION  SOCIAL  -  Friday,  Oct.  7,  5-6:15  pm 

Cash  Bar 
Hors  d"Oeurves 


ISAS  ACADEMY  BANQUET  MENU  -  Friday,  Oct.  7,  6:30  pm 

Salad 

Spinach  salad  with  mandarin  oranges,  soy  vinagrette  dressing 

Baskets  of  warm  rolls 

Entree  Choice 

A.  Chicken  breast,  spinach  and  boursin  cheese  wrapped  in  phyllo  dough 

served  with  bernaise  sauce 
or 

B.  Vegetarian  option:  Tofu,  spinach  and  boursin  cheese  wrapped  in  phyllo 

dough  served  with  bernaise  sauce 

Red  mushroom  potatoes 

Crookneck  squash  with  vegetable  pearls  and  snow  peas 


Dessert 

Poached  pear  with  amaretto  mousse 
Coffee,  tea  and  decaffinated  coffee 
White  wine 


(cost:  $1 8.50/person) 
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RECOMMENDED  MOTELS 


For  ISAS  members  and  guests,  we  have  "blocked  out"  60  rooms  at  the  Ramada 
Inn  until  SEPTEMBER  5.  Reserve  Rooms  Early-Consider  Doing  It  NOW! 
When  making  reservations,  be  sure  to  mention  the  ILLINOIS  STATE  ACADEMY 

OF  SCIENCE  to  receive  the  special  low  rates  noted.  Tax  is  not  included  in  the  prices 
listed. 

Ramada  Inn,  29  Public  Square,  Galesburg,  A.  on  Galesburg  map 
phone:  (309)343-9161  or  1(800)2RAMADA 

cost:  regular  ISAS  members:  $42.00/room 

student  members  with  I.D.  :  $31. 00/room,  2  students/room  limit 

color  TV,  indoor  pool,  whirlpool,  restaurant,  coctail  lounge  -  walking  distance  to 
the  college. 


Summary  information  and  phone  numbers  of  other  local  motels  are  included 
below.  Be  sure  to  reserve  your  room  early  since  there  are  several  other  local  events 
scheduled  for  the  same  weekend  (Knox  County  Scenic  Drive  and  the  C-Span  filming 
of  the  Lincoln  Douglas  Debate  Re-enactment)  that  will  put  heavy  pressure  on  local 
motels. 

Comfort  Inn  of  Galesburg,  907  West  Carl  Sandburg  Drive,  B  on  Galesburg  map 
phone:  (309)344-5445  or  1(800)228-5150 

cost:  single  $44.95;  double  $50.95 

non-smoking  and  handicap  rooms,  indoor  hot  tub/whirlpool;  VCR  movie 
rentals,  color  cable  TV  and  HBO;  free  continental  breakfast;  adjacent  to  the  mall, 
senior  citizen  and  AARP  discounts  available 

Galesburg  Inn,  565  West  Main  Street,  C  on  Galesburg  map 
phone:  (309)343-3191 

cost:  single-$32.00;  double-$42.00 

Color  cable  TV  and  HBO,  3  blocks  west  of  square  and  downtown 

Hojo  Inn,  3282  Henderson  Street,  D  on  Galesburg  map 
phone:  (309)344-1111 

cost:  single-$39.00;  double-$44.00 

indoor  pool,  sauna,  whirlpool,  dining  room,  lounge,  live  entertainment  6 
nights/week 
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Jumer's  Continental  Inn,  1-74  at  East  Main  Street,  E  on  Galesburg  map 
phone:  (309)343-7151  or  1(800)  ATJUMER 

cost:  single-$65.00;  double-$73.00 

garden  patios,  indoor  pool/sauna/whirlpool.  handball,  racquetball  and  tennis 
available,  award  winning  restaurant,  piano  bar 


Motel  6,  1475  N.  Henderson  Street  on  150  North,  F  on  Galesburg  map 
phone:  (309)344-2401 

cost:  single-$28.55;  double-$35.15 

free  coffee  and  ice,  color  cable  TV,  free  VCR  movies,  indoor  heated  pool,  non¬ 
smoking  rooms  available,  2  room  suites  available,  restaurant  and  lounge 
adjacent,  near  shopping,  bowling  lanes  and  racquetball  club,  one  mile  to  Knox 
College 

Seacord  House,  624  North  Cherry  Street,  G  on  Galesburg  map 
phone:  (309)342-4107 

cost:  single-$35.00;  double-$40.00 

three  room  bed  and  breakfast  with  Victorian  ambience;  shared  baths,  price  i 
ncludes  breakfast  and  evening  snack. 

Super  8,  260  West  Main  Street,  H  on  Galesburg  map 
phone:  (309)342-5174  or  1(800)800-8000 

cost:  single-$43.95;  double-$46.95 

color  cable  TV,  coctail  lounge,  adjacent  to  Knox  College,  Exit  48,  W.  on  Main 
Street. 


SUMMARY  OF  EVENTS 


Thursday  evening,  October  6,  1994 


5- 9  pm 

6- 10  pm 

Registration.  Center  for  the  Fine  Arts  Lobbv 

Council  dinner  and  Council  meeting. 

McClellan  Room,  Seymour  Union 

Friday,  October  7,  1994 

8  am-4:30  pm  Registration.  Center  for  the  Fine  Arts  Lobby, 

(coffee,  tea  soft  drinks  and  rolls  available  in  the  morning) 


9-11:30  am 

Paper  Sessions.  Center  for  the  Fine  Arts  and  Memorial  Gvm 
(see  program  for  session  locations  and  building  maps) 

Open  to  registrants  and  Knox  students 

1 2  - 1 :30  pm 

ISAS  Academv  Luncheon  and  Business  Meeting. 

Lincoln  Room,  Seymour  Union,  Entrance  ticket  required. 

1 :45-4:30  pm  Paper  Sessions.  Center  for  the  Fine  Arts  and  Memorial  Gym 

(see  program  for  session  locations  and  building  maps) 


5-6:15  pm 

Open  to  registrants  and  Knox  students 

Poster  Session  Social.  Oak  Room.  Sevmour  Union, 
cash  bar  and  light  snacks 

6:30-7:45  pm  ISAS  Academy  Banquet ,  Lincoln  Room,  Seymour  Union 


8-9  pm 

Entrance  ticket  required 

Kevnote  Address  bv  Dr.  Donald  Jerina  entitled  "Metabolic 
Activation  of  Chemicals  to  Carcinogens",  Kresge  Auditorium, 
Center  for  the  Fine  Arts.  Open  to  Registrants,  guests  and  the 
general  public. 

Saturday  morning,  October  8,  1994 

8-11  am  Registration  and  refreshments 

8:30-1 1 :30  am  Paper  Sessions.  Center  for  the  Fine  Arts 

1 1 :30  am  Meeting  end 


OTHER  SITES  AND  EVENTS 

Information  available  at  the  registration  table 


Walking  tour  of  the  Knox  College  Campus  (Friday  and  Saturday) 
sign-up  sheet  located  at  registration  table 

Self-guided  walking  tour  of  historic  Galesburg 

maps  available  at  registration  table 

Carl  Sandburg's  birthplace 

open  daily,  9:00  am  -  5:00  pm 

Knox  County  Scenic  Drive  (Saturday  and  Sunday) 

self  guided  tour,  maps  available  at  registration  table 

Lincoln-Douglas  Debate  re-enactment  (Saturday  afternoon) 

C-SPAN  will  be  filming  this  event  on  the  Knox  College  campus  outside 
Old  Main,  the  original  site  and  building  of  the  debate  on  slavery). 

Bishop  Hill  -  restored  Swedish  settlement  from  mid-1800,  with 
restaurants, shops  and  historical  buildings 

located  20  miles  north  of  Galesburg  off  hwy  34 
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ILLINOIS  STATE  ACADEMY  OF  SCIENCE 
87th  Annual  Meeting 

METABOLISM  OF  ENVIRONMENTAL  CHEMICALS  AND  CANCER 

Knox  College,  Galesburg,  Illinois 
************************************************************* 


KEYNOTE  ADDRESS 

"METABOLIC  ACTIVATION  OF  CHEMICALS  TO  CARCINOGENS11 

SPEAKER 

Dr.  Donald  M.  Jerina 

Chief,  Section  On  Oxidation  Mechanisms,  Laboratory  of 
Bioorganic  Chemistry,  National  Institutes  of  Health,  National 
Institute  of  Diabetes,  Digestive  and  Kidney  Diseases, 

Bethesda,  MD 

OCTOBER  7,  1994  -  8:00  p.m. 

Kresge  Auditorium, 

Center  for  the  Fine  Arts,  Knox  CoHege 


Abstract:  Chemical  carcinogens  can  be  grouped  into  two  major  classes: 
those  which  are  inherently  reactive  and  capable  of  modifying  key  biopolymers 
and  those  which  must  first  be  metabolically  activated  to  reactive  species. 
Covalent  modification  of  biopolymers,  particularly  DNA,  is  thought  to  be  the 
chemical  insult  responsible  for  the  transformation  of  normal  cells  to  cancerous 
cells.  Polycyclic  aromatic  hydrocarbons,  for  example,  are  an  environmentally 
prevalent  class  of  nonpolar  and  inherently  unreactive  carcinogens.  The  body 
has  a  class  of  enzymes,  the  cytochromes  P450,  which  are  capable  of 
oxygenating  such  nonpolar  chemicals  to  make  them  more  polar  and  thereby 
readily  excretable  by  renal  filtration.  Although  this  process  was  generally 
thought  to  be  one  of  detoxification  for  many  years,  it  is  now  widely  recognized 
as  a  mechanism  for  the  formation  of  highly  reactive  chemical  carcinogens. 
Some  of  these  metabolites  are  sufficiently  reactive  to  be  legitimately  classed  as 
explosive. 


q  m  q  ui  o  </ji  l  *1  q  a ) 


PAPER  SESSIONS 


AGRICULTURE  DIVISION 


IVISICN  CHAIR: 
teven  E.  Kraft 

apartment  of  Agribusiness  Economics 
out hern  Illinois  University 
arbondale,  IL  62901 


SESSION  I 

-  Friday 

,  October  7 

PRESIDING:  Steven  Kraft 

r-s  -  ur 

PAPER  # 

LOCATION:  Room  205 

3:00  PM 

1 

FRACTIONATE 

ANALYSIS  OF  PULPED  FOOD  WASTE 

AND  GROUND  NEWSPRINT  PRIOR  TO  COMPOSTING. 
S  .  A  .  Wertz  ,  A  .  5  .  Wer  t  z ,  F .B .  Hoe  1 1 i nq  , 

P  .  M  .  Walker  ,  Illinois  State  University, 
Normal . 


3:15  PM 

2  FARMERS'  ATTITUDES  TOWARD  CONSERVATION 

COMPLIANCE:  CHANGES  OVER  TIME-  -IMPLI¬ 
CATIONS  FOR  POLICY  IMPLEMENTATION.  V.J. 
Caurert  ,  S.E.  Kraft,  J.D.  Esseks ,  Southern 
Illinois  University,  Carbcndale . 

3:30  PM 

DIVISION  BUSINESS  MEETING 

ANTHROPOLOGY  AND  ARCHAEOLOGY 

A,  ^  Ar  Aw  ^  A#  A,  A,  A,  A,  A,  Aw  Aw  Aw-  Aw  Aw  A>  Aw  Aw  Aw  Aw  Aw  Aw  A  Aw  "*w  Aw 

DIVISION  CHAIR: 

Bonnie  W.  Styles 

Illinois  State  Museum 

Research  &.  Collection  Center 

Springfield,  IL  62703 

SESSION 

I  -  Friday,  October  7  PRESIDING:  Bonnie  Styles 

TIME 

PAPER  #  LOCATION:  Room  205 

1:30  PM 

3  EXTRACTION  OF  LIPIDS  FDR CM  ARCHAEOLOGICAL 

SHERDS  -  CAN  THEY  BE  USED  FOR  CARBON 
DATING?  M.A.  Simpson.  M.A.  Jones,  J. 

Skibo,  Illinois  State  University,  Normal. 
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BOTANY  DIVISION 


DIVISION  CHAIR: 

Marian  Smith 

Department  of  Biological  Sciences 
Southern  Illinois  University 
Edwardsvi lie,  IL  62026 


z\  z?  c-  a  t  r‘  >>T  7  —  pr  ;  ,4  - 


r 


0c  t  obsr 


PRESIDING :  Mar i a n  Sm i t h 


PAPER  # 


LOCATION :  Kresqe  Rec i t  al  Ha  1 1 


9:00  AM  4 


EFFECTS  OF  SOIL  TYPE  ON  THE  PHOTOSYNTHETIC 
RATES  OF  THREE  PRAIRIE  GRASSES .  V  .A  . 

Skee 1  and  D . J .  Gibson  ,  Southern  Illinois 
University,  Carbondale. 


9:15  AM 


D 


AM 


(D 


GERMINATION  RATES  OF  IMMATURE  AND  MATURE 
TAXUS  BREV I  FOLIA  EMBRYOS  AND  TRANSIENT 
EXPRESSION  IN  GERMINATED  EMBRYOS.  S.E. 
Allen  and  M .G .  Bo 1 yard  ,  Southern  Illinois 
University,  Edwardsvi 1 le . 


FUNGI  OF  THE  SHOAL  CREEK  NATURE 
CONSERVATION  AREA,  MONTGOMERY  CO., 

A . N .  Miller  and  A.S.  Me 


4-  V.  ^  v-\ 


Char lesto 


9:45 


n  *  a 


PRELIMINARY  REPORT  ON  THE  ELUCIDATION  OF 
THE  HOST  RANGE  OF  SY2YGITES  MEGALOCARPUS 
( ZYGOMYCETES  ,  MUCOR ALES  ,  MUCORACEAE )  I N 
THE  UNITED  STATES.  R  .L  .  Kovacs  and  W  .  J  . 
Sundberc ,  Southern  Illinois  University, 
Carbondale  . 


10:00  AM  BREAK 

10:15  AM  S  STOMATAL  CONDUCTANCE  AND  FLUORESCENCE  OF 

IMPATIENS  PALLIDA  IN  RESPONSE  TO  HIGH 
LIGHT.  Cheryl  Cloni nger ,  Marian  Smith  and 
Kur  t  Schulz  ,  Southern  Illinois  University, 
Ed ward sv i 1 le . 


10:30  AM 


PRELIMINARY  NOTES  ON  LEPIOTA  S .  L. 
(BASIDIOMYCETES,  AGARICALES)  IN  NORTH 
CENTRAL  FLORIDA.  3  ,K  .  Akers  and  W  .  J  . 
Sundberg  ,  Southern  Illinois  University 
Carbondale . 


/ 
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12:00 

SESSION  II 

1  : 30  PM 

1 : 45  PM 

2:00  PM 

2:15  PM 

2:30  PM 

2:45  PM 


EFFECT  OF  THE  EXOTIC  SPECIES  VI MCA  MI  MOP. 
ON  FOREST  UNDERSTORY  COMPOSITION:  UTILITY 
OF  GLYPHOSATE  HERBICIDE  APPLICATION  AS  A 
CONTROL  MEASURE.  C ,S .  Thelen  and  K . E . 
Schulz  ,  Southern  Illinois  University, 
Edwardsvi lie. 

ISAS  Luncheon  and  Business  Meeting 


-  Fr iday  ,  October  7 


PRESIDING:  Marian  Smith 


LOCATION :  Kresge  Recital  Hall 


11  ALLELOPATHY:  AN  INVESTIGATION  OF  Acer 
ginnala.  S_;_  Vord  tr  iede  ,  P  .  Vor  d  t  r  i ede  ,  S  . 
Allen,  F  .  Ku  1  f  i  nsk  i  ,  and  M_j_  Bo  1  yard  , 
Southern  Illinois  University,  Edwardsvi lie 

12  INFLUENCE  OF  AGRICULTURAL  LAND  USE  ON  THE 
RECOVERY  OF  A  MISSISSIPPI  BORDERLANDS 
FOREST.  S_^_  Richards  ,  K  .  E  .  Schul  z  and  R  . 
Bruqam ,  Southern  Illinois  University, 
Edwardsvi lie. 

13  THE  REGENERATING  ABILITY  OF  A  THREATENED 
SHALE  GLADE  BARRENS  IN  SOUTHERN  ILLINOIS. 

R ,K  .  Me Cal  1  and  D  .  J  .  Gibson  ,  Southern 
Illinois  University,  Carbondale. 

14  FLORISTICS  OF  PLANT  COMMUNITIES  AT  THE 
GREEN  WING  ENVIRONMENTAL  LABORATORY.  R. J . 
Andress  and  B^  Dz iadyk ,  Augustana  College, 
Rock  Island. 

15  BIOMASS  PRODUCTION  AND  ECOLOGICAL 

STRUCTURE  OF  PLANT  COMMUNITIES  AT  NACHUSA 
GRASSLANDS  .  Dz  iadyk  ,  Augustana 

College.  Rock  Island. 

DIVISION  BUSINESS  MEETING 


17 


CELL ,  MOLECULAR  &  DEVELOPMENTAL  BIOLOGY  DIVISION 


A*  .•».  , 


■  A*  -*V  **w  N.  **- 


DIVISION  CHAIR: 

Howard  E.  Buhse,  Jr. 

Department  of  Eiclogicai  Sciences 
University  of  Illinois 

*N  v.  •  i  ~  -  -  .£  /\  £.  r\  •n 


r.:  war 


■4  Ji  • 


TIME 


PAPER  # 


LOCA' 


T 

X 


K-: 


.nd 


1:30  PM  16 


45 


PM 


17 


THE  PURIFICATION  OF  A  17,000  DALTON  HIGH 
MOBILITY  GROUP  PROTEIN  FROM  CULTURED 
TOBACCO  CELLS  BY  REVERSED  PHASE  HIGH 


PERFORMANCE  LIQUI 


.  n 

X  LJ 


CHROMATOGRAPHY . 


Rob  i  nson  and  A_^_  Baich  ,  Southern  Illinois 
University,  Edwardsvi 1 le . 


INHIBITION  OF  METASTATIC  POTENTIAL  OF  K562 
HUMAN  LEUKEMIC  CELLS .  I .M .  Chinwal la  and 
P . E .  Wanda  ,  Southern  Illinois  University, 
Edwardsvi lie. 


2:00  PM  IS 


2:15  PM  19 


r> 

X- 


30 


PM 


20 


2:45  PM 


ADHESION  OF  MACROPHAGES  TO  EXTRACELLULAR 
MATRIX  PROTEINS.  D.K.  Weerakoon  and  H.T. 
Cheung  ,  Illinois  State  University,  Normal. 

REGULATION  OF  SECRETORY  PROTEIN  mRNA 
STABILITY  IN  BARLEY  ALEURONE  CELLS.  L.S. 
Kreisman  and  M  .R .  Brodl ,  Knox  College, 
Galesburg . 

NORTHERN  HYBRIDIZATION  ANALYSIS  OF  ALPHA- 
AMYLASE  mRNA  INDICATES  THAT  SLOW  HEATING 
OF  BARLEY  ALEURONE  LAYERS  TO  HEAT  SHOCK 
TEMPERATURE  ALLOWS  FOR  INCREASED  STABILITY 
OF  SECRETORY  mRNA  OVER  THAT  OF  HEAT-SHOCK¬ 
ED  ALEURONE  LAYERS.  P.A.S.  Benson  ,  M . K . 
Johnston  and  M  .  R .  Bred  I  ,  Knox  College, 
Galesburg  . 

BREAK 


3:00  PM  21 


THE  ROLE  OF  MEMBRANE  FLUIDITY  ON 
THERMOTOLERANCE  IN  BARLEY  ALEURONE  CELLS. 
M . A .  Blakey  and  M .R .  Brod 1  ,  Knox  College, 
Ga 1 esburg  . 


U 'd  t  ;i 


3:15  PM 


O  .  C  A  pv 

— '  •  w'  w  IT  La 


23 


3:45  PM  24 


4:00  PM 


ULTRASTRUCTURE  OF  THE  BODY  WAL 
GOLF I  MG I A  PUGETTENSIS  (PHYLUM 
AT  AMBIENT  TEMPERATURE  ClloC) 
HEAT  STRESS  C3H  AT  25oC)  .  L.K  . 


SIPUNCULA) 
AND  AFTER 
Dvbas  and 


P,J.  Crawford  ,  Knox  College,  Galesburg. 


BREFELDIN  A.  A  DRUG  THAT  BLOCKS  SECRETION, 
INHIBITS  THE  ATTACHMENT  (SETTLEMENT)'  AND 
THE  STALK  FORMATION  OF  THE  CILIATED 
PERITRICH  ,  VORTICELLA  CONVALLAR I A  .  A_;_  Amin 
and  H  .E  .  Buhse  ,  Jr .  ,  University  of 
Illinois,  Chicago. 

AN  ELECTRON  MICROSCOPICAL  STUDY 
EMPHASIZING  CHANGES  IN  SOME  SCOPULAR  AND 
STALK  STRUCTURES  DURING  TELOTROCH 
FORMATION  AND  SETTLING  IN  VORTICELLA 
CONVALLAR  I A  .  R^  Wibel  ,  J  .  Kacietewski  ,  E  . 
Vacchiano  and  H .E .  Buhse  ,  Jr . ,  University 
of  Illinois,  Chicago. 

DIVISION  BUSINESS  MEETING 


CHEMISTRY  DIVISION 


I VISION  CHAIR: 
h i 1  ip  D .  Morse  ,  1 1 
apartment  of  Chemistry 
Illinois  State  U n 1 ver s  i  t y 


Friday,  October  7 


PRES  ID 


r  Mr* 


Pn  i 


X  X 


o  Morse 


PAPER  # 


LOCATION 


J  Ren er sal  Hall 


9:00  AM  25 


9:20  AM 


**  o 


MECHANISTIC  STUDIES  ON  MALATE 
DEHYDROGENASE  FROM  E.  coli.  S -K .  Wright 
and  N .C .  Fur umo  ,  Eastern  Illinois 
University,  Charleston. 

PHASE  TRANSFER  CATALYSIS  OF  NUCLEOPHILIC 
DISPLACEMENT  REACTIONS.  R^_  Bailey  ,  Jr  .  , 
R . L .  Willis,  N  .  Shabest ary  and  S . 
Khasae 1 i ,  Southern  Illinois  University, 
Edward sv i 1 1 e . 


9:40  AM  27 


NUCLEOPHILIC  DISPLACEMENT  REACTIONS  IN 
TRIPHASE  CATALYTIC  SYSTEMS .  R .L.  Hickman 
J . E .  Rob i nson  ,  D  .  S  .  Morr i s  ,  N  .  Shabest  ary 
and  S.  Khazaeli,  Southern  Illinois 


# 


19 


10:00  AM 


BREAK 


10:20  AM 


o  o 


10:40  AM 


i  1  •  00 


11:20  AM 


29 


30 


31 


MICROWAVE  PROMOTED  ORGANIC  FUNCTIONAL 
GROUP  TRANSFORMATIONS.  K.W.  Field.  K.J. 


St eenberg  .  K  .D  .  Er 1 i nder  and  K ,E .  Kolb . 
Bradley  University.  Peoria. 

INTRAMOLECULAR  TRAPPING  OF  OXCNIUM  YLIDE 
INTERMEDIATES  IN  THE  REACTIONS  OF  ALLYLIC 
ALCOHOLS  WITH  CARSENES .  M^  Foes  .  W  . 

Sobery  and  J . P  .  DeLuca  .  Illinois  State 
U n i ver s i t y  .  Normal  . 

WRITING  IN  THE  DISCIPLINES:  LET'S  STOP 
WRITING  ABOUT  IT  AND  JUST  DO  IT! 

E . R  .  Acheson  .  Millikin  University,  Decatur 

SYNTHETIC  APPROACHES  TOWARD  METHYLN I SSOL I N 
B .  A  nder  sh  and  J_i_  Snyder  .  Bradley 
University,  Peoria. 


11  : 40  AM 


DIVISION  BUSINESS  MEETING 


COMPUTER  SCIENCE  DIVISION 


DIVISION  CHAIR: 

Lee  H.  Tichenor 

Department  of  Computer  Science 
Western  Illinois  University 
Macomb  ,  IL  61455 


SESSION  I  -  Frida 


October 


PRES 


7  n.  t  fjr* 

1  lJ  a  i'J 


Lee 


chenor 


TIME 


r*  i  r->. 
r  J“.  Jr 


UR  ** 


LOCATION:  Room  209 


1:45  cm  -oo 

2:00  PM  33 


HOW  TO  GET  A-LIFE!  A . M .  Abunawass  , 
Western  Illinois  University,  Macomb. 

IMPROVING  THE  BACK  PROPAGATION  ALGORITHM 
USING  SCALER  MULTIPLICATION.  D.W. 
Anderson ,  Western  Illinois  University, 
Macomb . 


2:15  PM 


OBJECT-ORIENTED  PROGRAMMING  AN 
CHINESE  REMAINDER  THEOREM  FOR 
INTEGERS.  Lament  .  Western 

University,  Macomb. 


D  THE 

CAYLEY 

Illinois 


2:30  PM 


3  3 


INTRODUCTION  TO  SOFTWARE  METRICS.  L^  Ci 
Western  Illinois  University.  Macomb . 


'US 


20 


2:45  PH 


3:  DC  PH 


"HOME  BUILT'1 
TEXTURE  HAP? 


HAPS  FOP'  IMAGE 


NG 


T  V 


3  —  D  P  E  N  D  E  R  E  1 


\  t  -  —  -- 


DIVISION  BUSINESS  MEETING 


ENGINEERING  A 


ND 


m  < 


p  i  -u h]or.n^v 

<—  i.  A  W  _ 


\  }  \  /  I  w  1 

^  1  V  -L  O 


r>vr 


<V  A,  -V  -V  <V  '•w  AW  <V  Aw  A,  A, 


DIVISION  CHAIR: 

Raghupathy  Boil  ini 

Department  of  Electrical  Engineering 
Southern  Illinois  University 
Edwardsvi 1 le #  IL  62026 


SESSION  I_  -  Friday ,  October  7  PRESIDING : Raghupathy  Bollini 


TIME 


PAP] 


T  AAirnTAV;  .  r>  ^  ^  rr,  A 

ri  _  _  IN  .  r. v-1  cai  _ ■  — 


10:15  AH 


o  n 

/ 


DEFECTIVE  ISOTROPIC  PLATES  SUBJECTED  TO 
HEAT  PULSE:  THE  CORRELATION  OF  VOID 
PARAMETERS  TO  SURFACE  TEMPERATURE  VIA 


FINITE  DIFFERENCE 
Southern  Illinois 


MODELING. 
Uni vers i t  y 


R  .P  . 


traav 


Car bond a I e . 


ENVIRONMENTA 


SCIENCE  DIVISION 


DIVISION  CHAIR: 

James  R.  Rastorfer 
Department  of  Biological  Sciences 
Chicago  State  University 
Chicago,  IL  60628 


SESS I ON  I  =  Friday,  October  7 


PRESIDING:  James  Rastorfer 


TIME 


PAPER  # 


LOCATION:  Room  208 


1  : 30  PH 


CALL  TO  ORDER  AND  ANNOUNCEMENTS 


1:45  PM  38 


A  SURVEY  OF  THE  FRESHWATER  MUSSELS 
CEIVALVIA  : UN I ON I DAE)  OF  THE  UPPER  LA  MOINE 
P I V E P  B A* S I N  .  3  ,  A  .  B a u m oardnsr  and  R  .  V  . 

Anderson  ,  Western  Illinois  University, 
Macomb  . 


2:00  PM 


*3Q 


2:15  PM  40 


2:30  PM  41 


2:45  PM 


DEVELOPMENTAL  STAGES  OF  PRAIRIE 
RESTORATION  AND  REVIEW  OF  CURRENT  PROBLEMS 
WITH  PRAIRIE  PLANT  ESTABLISHMENT 
PROCEDURES.  P^  Schramm ,  Knox  College, 
Galesburg . 

SUMMARY  OF  THE  EFFECTS  OF  THE  1988  DROUGHT 
AND  POST-DROUGHT  -YEARS  ON  SMALL  MAMMALS  IN 
A  RESTORED  TALLGRASS  PRAIRIE.  P_;_  Schramm  , 
C . A .  Clover ,  R .L .  Connour  ,11,  D  .3  .  Dunn  , 

L .  Nachowics  and  R .L . • Woodard ,  Knox 
College,  Galesburg. 

LAND  REHABILITATION  OF  THE  MCKENNA  HILL 
DROP  ZONE,  FORT  BENNING,  GEORGIA: 

A  DESCRIPTION  OF  THE  SCOPE  OF  THE  PROJECT. 
J  .R  .  Rast or f er  ,  Chicago  State  University, 
Chicago  and  S .D .  Zel lmer ,  Argonne  National 
Laboratory,  Argonne. 

DIVISION  BUSINESS  MEETING 


HEALTH  SCIENCES  DIVISION 


DIVISION  CHAIR: 

Dennis  J.  Kits 

Department  of  Biological  Sciences 
Southern  Illinois  University 
Edwardsvi 1 le ,  IL  62026 

SESSION  I  -  Fr i dav  ,  Qc t ober  7  PRESIDING :  Dennis  Kit z 


TIME 


PAPER  # 


LOCATION:  Round  Room 


9:00  AM 


42 


IMPROVED  HOST  RESPONSE  TO  CANDIDAL 
ENDOCARDITIS  MODULATED  BY  ANTIBACTER 


AL 


Southern  Illinois  University,  Edwardsvi! 


9:15  AM  43 


SOME  EFFECTS  OF  MACROLIDE  ANTIBIOTICS  ON 
MURINE  IMMUNE  RESPONSE.  A^_  Sr  ray  ,  D.  J  . 

Uf er  t  a nd  D ■ J .  K i t  z  ,  Southern  Illinois 
University,  Edwardsvi 1 le . 

THE  INCIDENCE  OF  THE  LYME  DISEASE 
SPIROCHETE,  BORREL I A  BURGDORFERI ,  IN  TICK 
VECTORS  OF  MISSOURI  AND  ILLINOIS.  Bruno 
and  Cjj_  Sant  anel  lo  ,  Southern  Illinois 
University,  Edwardsvi 1 le . 


9:30  AM 


44 


22 


9:45  AM  45 


10:00  AM  46 


10:15  AM  47 


10:30  AM  48 


10:45  AM 


CYTOKINE  EFFECTS  ON  MURINE  IMMUNE  RESPONSE 
TO  THE  2YG0MYCET0US  MOLD  CIRCINELLA .  D . J . 
Ufert  ,  M  .E .  Parks  ,  and  D . J .  Kits,  Southern 
Illinois  University,  Edwardsv i 1 1 e . 

ADVANCES  IN  THE  USE  OF  RADIOIMMUNOASSAY  IN 
DETERMINING  HORMONE  LEVELS  IN  LABORATORY 
AND  WILD  ANIMALS.  A .G .  Amador  ,  SIU  School 
of  Medicine,  Springfield. 

EPITOPE-TAGGING  AND  EXPRESSION  OF  THE 
PHOTORECEPTOR  cGMP-GATED  CHANNEL.  E.D. 
Lowent ha 1  ,  Augustana  College,  Rock  Island. 

A  MEDICAL  TRAINING  CURRICULUM  THAT  MEETS 
THE  NEEDS  OF  UNIVERSAL  AND  PRIMARY  CARES 
WHILE  IMPROVING  THE  QUALITY  OF  MEDICAL 
GRADUATES.  A .G .  Amador ,  SIU  School  of 
Medicine,  Springfield. 

DIVISION  BUSINESS  MEETING 


MICROBIOLOGY  DIVISION 


DIVISION  CHAIR: 

Amrik  S.  Dhaliwal 
Department  of  Biology 
Loyola  University 
Chicago,  IL  60626 


SESSION  l_  -  Friday ,  October  7  PRESIDING :  Amrik  Dhaliwal 

TIME  PAPER  #  LOCATION :  Room  208 

10:00  AM  49  STUDIES  ON  THE  INFECTI VITY  OF  TOEACCO 

MOSAIC  VIRUS  ( TMV )  TREATED  WITH  FRACTIONS 
OF  ZINGIBER  OFFICINALE  SEPARATED  BY 
PASSING  THE  ZINGIBER  EXTRACT  THROUGH 
SEPHADEX  G-100  COLUMN.  EK  Samra ,  S^_ 

Mi nhas  and  A ,S .  Dhal iwal  ,  Loyola 
University,  Chicago. 


10:15'  AM  50  TESTING  THE  INFECT I VITY  OF  CYANOPHAGE 

LPP-1  TREATED  WITH  ZINGIBER  OFFICINALE 
FRACTIONS  COLLECTED  BY  PASSING  THE 
ZINGIBER  EXTRACT  THROUGH  THE  SEPHADEX 
G-100  COLUMN.  M_i_  Wash  i  nqt  on  ,  B  .  Zimmers 
and  A .S ♦  Dhal iwal  ,  Loyola  University, 
Chicago  . 


23 


10: 30  AH 


51 


10:45  AM 


c  o 

-  i  ' 


FURTHER  STUDIES  ON  THE  INFECTI VITY  OF 
CYANCPHAGE  LPP-1  TREATED  WITH  FRACTIONS  OF 
ALLIUM  CEPA  SEPARATED  3Y  USING  SEPHADEX 
G-100  COLUMN.  S_;_  N  i  rami  and  A  .  S  .  Dha  1  i  wa  1  , 
Loyola  University,  Chicago. 


INFECTI VITY  STUDIES  OF  CYANCPHAGE  LPP-1 
TREATED  WITH  FRACTIONS  OF  ALLIUM  SATIVUM 
ISOLATED  EY  USING  SEPHADEX  G-100  COLUMN 


V  1 


r\v. 


ia 1 i wa 1 


Lov 


T  T 


n i vers i t 


PHYSICS  AND  ASTRONOMY  DIVISION 


DIVISION  CHAIR: 
Cecilia  J.  Vogel 
Department  of  Physics 
Augustana  College 
Rock  Island  ,  IL  61201 


SESS I  ON  I_  -  Friday  ,  October  7_ 


PRESIDING:  Cecilia  Voael 


TIME 


PAPER  # 


LOCATION:  Room  209 


9:00  AM 


53 


METEOR  SCATTER  OF  RADIO  WAVES.  P.E.C 


Brad  ley ,  Western  Illinois  University, 
Macomb  . 


9:15  AM 


54 


PROTON  INDUCED  X-RAY  EMISSION  (PIXE) 
SPECTROMETRY.  F.T.  French ,  III ,  Southern 
Illinois  University,  Edwardsvi 1 le . 


SCIENCE,  MATHEMATICS  AND  TECHNOLOGY  EDUCATION  DIVISION 


DIVISION  CHAIR: 

James  V.  Rauff 
Department  of  Mathematics 
Millikin  University 
Decatur,  IL  62522 

SESSION  I  =  Friday ,  October  7  '  PRESIDING :  Neil  Smalheiser 
TIME  PAPER  #  LOCATION:  Room  21 1 


1:30  PM  55  IMPROVING  STUDENT  ACHIEVEMENT  AND 

PERSISTENCE  IN  CHEMISTRY.  R . J .  Van  Lanen 
and  N .M  .  Lock ie  ,  Saint  Xavier  University, 
Ch i cago . 


2U 


1  : 50  PM  56 


2:10  PM  57 


2:30  PM  58 


2:50  PM  59 


3:10  PM  60 


3:30  PM  61 


3:50  PM 


A  THERMAL  CONDUCTIVITY  EXPERIMENT  SUITABLE 
FOR  THE  INSTRUCTION  OF  HIGH  SCHOOL  SCIENCE 
STUDENTS .  R .P .  Brady ,  Southern  Illinois 
University,  Carbondale. 

A  STUDY  OF  THE  EFFECTS  OF  SUPPLEMENTING  A 
COMPUTER  BASED  SCIENCE  LESSON  WITH  "HANDS 
ON"  PRACTICE.  K .C .  Wise ,  Southern  Illinois 
University,  Carbondale. 

NEWER  DEVELOPMENTS  IN1  COMPUTER  ASSISTED 
INSTRUCTIONS.  R.N.  Wol 1 ,  N.  Wol 1  and 
Company,  San  Jose. 

GENDER-BIAS  AND  FEMALE  DISINTEREST  IN 
SCIENCE.  E  .M .  AbuSharba i n ,  Southern 
Illinois  University,  Edwardsvi i le  . 

DRAWING  UPON  STUDENTS'  EXPERIENCE  WITH 
SCIENCE  FAIR  PROJECTS  WHEN  TEACHING  ISSUES 
IN  THE  PHILOSOPHY  OF  SCIENCE.  N  .R  . 
Smalheiser ,  University  of  Chicago,  Chicago 

UNDERSTANDING  AS  INTEGRATED  KNOWLEDGE:  A 
MATHEMATICAL  INTERPRETATION  OF  THE 
RESEARCH.  T  .S .H ♦  Wadd i nq t on  ,  University 
of  Chicago,  Chicago. 

DIVISION  BUSINESS  MEETING 


ZOOLOGY  DIVISION 


DIVISION  CHAIR: 

Dianne  M.  Jedlicka 

Department  of  Biological  Sciences 

Aurora  College 

Aurora ,  IL  60506 


SESSION  I_  -  Fr iday  ,  Qc t ober  7  PRESIDING :  Dianne  Jedlicka 


P  A  PER  4* 


LOCATION : 


J  Rehersal  Hall 


-•  o 


_  U  £* 


M 

»  4 


1  : 45  PM  63 


THE  DISTRIBUTION  AND  BIOLOGY  OF  MEROPE 
TUBER  (MECOPTERA:  MEROPE I DAE)  IN  ILLINOIS. 
J .  . W  .  Gr i f  f i t hs  and  M . A ■  Goodr i ch  ,  Eastern 
Illinois  University,  Charleston. 


METHODS  AND  MATERIALS  USED  IN  THE 
COLLECTION  AND  PRESERVATION  OF  SOIL 
MICROARTHROPODS .  M . J .  Morrisey ,  Southern 
Illinois  University.  Edwardsv i 1 1 e . 


25 


2:00  PH  64 


2:15  PM  65 


2:30  PM  66 


2:45  PM 
3:00  PM  67 


3:15  PM  68 


THE  EFFECT  OF  PH,  SALIM ITY,  AMD 
TEMPERATURE  ON  THE  HALF-LIFE  AMD  LONGEVITY 
OF  M I RAC I D I A  OF  ECHIMOSTOMA  CAPROMI . 

D .  Ford  and  P_^  Mol  len  ,  Western  Illinois 
University,  Macomb. 

THE  MATING  BEHAVIOR  OF  ECHIMOSTOMA 
PARAEMSEI  ADULTS  GROWN  IN  MICE  AMD 
HAMSTERS  .  Mol  1  en  ,  Western  Illinois 

University,  Macomb. 

FUNGAL  HOST  RELAT I OMSH I PS  IN  THE  GENUS 
TRITQMA  C COLEOPTERA :  EROTYLIDAE)  .  M . A . 
Goodrich  ,  Eastern  Illinois  University, 

Char  lest  on . 

BREAK 

ADRENAL  FUNCTION  IN  CANADA  GEESE  (Sranta 
canadensis  interior) .  A ,G .  Amador ,  A . 

Woo If*  and  R  . D .  Hi lgers ,  SIU  School  of 
Medicine,  Springfield  and  *SIU  Cooperative 
Wildlife,  Carbondale. 

THYROID  FUNCTION  IN  CANADA  GEESE  (Branta 
canadensis  interior)  .  A .G .  Amador  ,  A . 

Woo  1 f *  and  R .D  .  Hi lgers ,  SIU  School  of 
Med ic i ne  ,Spr i ngf ield ,  and  SIU  Cooperative 
Wildlife,  Carbondale. 


3:30  PM  69  VARIATION  IN  MOURNING  DOVE  CALL-COUNTS 

RELATIVE  TO  LAND  USE  IN  ILLINOIS.  S .L . 
Hor  n  ,  R . J  .  Gates ,  J .L .  Roseberry  and  A . 
Woo  1 f  ,  Southern  Illinois  University, 
Carbondale . 

3:45  PM  70  SOME  RECENT  UPSTREAM-TO-DOWNSTREAM 

DIFFERENCES  IN  ILLIONIS  RIVER  FISH 
COMMUNITIES.  T .V .  Lerczak ,  R .E .  Sparks 
and  K  .  D .  B lodaet  t ,  Illinois  Natural 
History  Survey-,  Havana. 


4:00  PM 


DIVISION  BUSINESS  MEETING 


26 


POSTER  SESSION 


Knox  College 

Seymour  Union  -  Oak  Room 

POSTER  # 


Friday,  October  7 
5 ;  00  PM  -  6:15  PM 


71 


72 


-7  O 

/ 


74 


75 


76 


77 


70 


A  NEW  TYPE  OF  D I NOFL AGELLATE  CHLOROPHYLL.  D ,M ■ 
Miller  and  C  .  W  .  Venab 1 e  ,  Southern  Illinois 
University,  Carbondale. 

INFLUENCE  OF  NITROGEN  SOURCE  AND  DEFOLIATION  ON 
THE  COUMESTROL  CONCENTRATION  IN  SOYBEANS. 

A  .  Khanna  ,  V  .  Borowicz  and  M . A .  Jones  ,  Illinois 
State  University,  Normal. 


PROFILES  OF  WATER  QUALITY  AND  VEGETATION  IN  HIGH 
QUALITY  SEEP  AND  MARSH  COMMUNITIES  IN  VERM I LON 


r*  *\  t  ?  >  r  —  v 

—  w  «•  .v  -  / 

fah’ 1 1  * 

History 
Survey , 


and  J  .  D  .  Steele* ,  Illinois  Natural 
Survey  and  Illinois  State  Geological 
Champaign. 


IMPORTANCE  OF  LIFE  HISTORY  STUDIES  IN  PLANT 
REINTRODUCTIONS.  M^  Smith  and  T\_  Keevin , 

Southern  Illinois  University,  Edwardsvi 1 le . 
and  U.S.  Army  Corps  of  Engineers,  St.  Louis,  MO. 

ULTRASTRUCTURE  OF  THE  DIGESTIVE  TRACT  OF 
PHASCOLOSOMA  AGASSIZI  CSIPUNCULIDA) .  D_^  Kurylo 
and  L .K .  Dybas  ,  Knox  College,  Galesburg. 

THE  ROLE  OF  INTRACELLULAR  CALCIUM  IN  SIGNAL 
TRANSDUCTION  DURING  CELL  PROLIFERATION  AND 
DIFFERENTIATION.  A_j_  Rhee  and  P_;_  Wanda  .  Southern 
Illinois  University,  Edwardsvi 1 1 e . 

IS  SELENIUM-DEPENDENT  GLUTATHIONE  PEROXIDASE 
INVOLVED  IN  OXYGEN  DEFENSE  IN  DROSOPHILA 
MELANOGASTER?  D_;_  Kurylo  ,  3  . W  .  Geer  and 
C .  Baumgardner  ,  Knox  College,  Galesburg. 

THE  EFFECTS  OF  DIETARY  GLYCEROL  AND  ETHANOL  UPON 
MAJOR  ALCOHOL  DEGRADING  ENZYMES,  LIPID  SYNTHESIS, 
AND  ORGANIC  ACID  FORMATION  IN  DROSOPHILA 
MELANOGASTER.  N  . H .  Khan ,  C . A .  Baumgard ner  and 
B  .  W  .  Geer  ,  Knox  College,  Galesburg. 


EFFECTS  OF  PHOSPHOLIPID  COMPOSITION  AND  ETHANOL 
ON  THE  PROPERTIES  OF  MEMBRANES  IN  DROSOPHILA 
MELANOGASTER  LARVAE.  S . V ♦  Manias  ,  C  .  Baumgardner 

9  • 
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FRACTIONATE  ANALYSIS  OF  PULPED  FOOD  WASTE  AND  GROUND  NEWSPRINT  PRIOR  TO 
COMPOSTING.  S.A.  Wertz*.  A.E.  Wertz.  F.B.  Hocltina.  P.M.  Walker.  Illinois  State  University,  Normal,  IL 
61790.  Seventy  percent  pulped  food  waste  and  30  percent  waste  newsprint,  on  a  wet  weight  basis,  were  combined 
in  a  horizontal  batch  mixer,  mixed  to  visual  uniformity,  and  sampled  in  duplicate.  Samples  were  analyzed  for  dry 
matter  (DM),  ether  extract  (EE),  nitrogen  (N),  neutral  detergent  fiber  (NDF),  acid  detergent  fiber  (ADF),  acid 
detergent  lignin  (ADL),  cellulose  (CELL),  and  total  ash  (ASH),  in  order  to  characterize  its  nutrient  profile  prior  to 
composting.  The  percent  carbon  (C)  was  then  estimated  using  the  formula,  C  =  (100  -  %ASH)  /  1.8  and  the 
carbon  to  nitrogen  ratio  (C:N)  calculated. 

SELECTED  FRACTIONATE  VALUES  (%) 


Item 

DM 

NDF 

ADF 

ASH 

EE 

N 

C 

C:N 

MEAN 

57.97 

67.57 

53.16 

1.62 

7.60 

1.61 

54.66 

30:1 

STD. 

11.41 

7.99 

7.51 

.29 

1.46 

.32 

.16 

5.8 

n 

35 

10 

10 

8 

18 

35 

8 

8 

These  analyses  indicate  that  a  70%  pulped  food  waste  and  30%  waste  newsprint  mixture  should  have  a  desirable 
rate  of  compost. 
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FARMERS'  ATTITUDES  TOWARD  CONSERVATION  COMPLIANCE:  CHANGES  OVER  TIME- -IMPLICATIONS 
FOR  POLICY  IMPLEMENTATION.  V.J.  Caupert , S . E .  Kraft,  J.D.  Esseks,  Southern  Illinois 
Universi ty-Carbondale ,  Carbondale,  IL  62901-4410.  Conservation  compliance  is  a 
quasiregulatory  program  affecting  farmers  with  highly  erodible  land  who  want  to 
remain  eligible  for  USDA  program  payments.  Conservation  Compliance  started 
being  implemented  in  1986-1987.  Farmers  were  required  to  have  conservation  plans 
by  Jan.  1990  and  to  have  those  plans  fully  applied  by  Jan.  1995.  Since  1987, 
surveys  have  been  conducted  by  the  authors  of  Midwestern  farmers  affected  by 
this  program.  Over  time,  farmers'  reactions  to  the  program  have  changed.  This  papq 
reports  on  these  changes  and  their  implications  for  future  conservation  policies 
of  this  type. 


3 

EXTRACTION  OF  LIPIDS  FROM  ARCHAEOLOGICAL  SHERDS  -  CAN  THEY  BE  USED 
FOR  CARBON  DATING?  M.  A.  Simpson.  M.  A.  Jones.  I.  Skibo.  Illinois  State  University,  Normal 
IL.  61790  The  relevance  of  carbon  -14  spectroscopy  has  long  since  been  recognized  as  an  important 
area  of  dating  archaeological  artifacts.  However  previous  trials  have  often  been  unsuccessful  in  that 
contamination,  from  surrounding  organic  material ,  has  biased  the  actual  dating  of  the  sample.  A 
means  of  accurate  dating  of  historical  elements  is  therefore  needed.  It  has  been  reported  that 
archaeological  sherds  can  absorb  and  retain  organic  components.  Pottery  excavated  from  the  South- 
Western  US  were  examined  to  determine  if  biologically  significant  lipids  could  be  first  isolated  and 
then  dated.  Pottery  samples  were  applied  to  a  soxhelet  apparatus  and  refluxed  in  chloroform  and 
methanol  (2:1) .  Extracted  material  was  evaluated  using  TLC  and  GC/MS.  Three  species  were 
evident  by  TLC.  Esterification  of  the  sample  revealed  a  fourth  species  present.  Spectral  data 
obtained  from  GC/MS  showed  three  species  present,  the  major  component  having  a  m/ z  of  282.20. 
The  data  suggest  that  long  chain  fatty  acids  and  sterols  may  be  present  along  with  other  species  of 
lower  concentrations.  The  techniques  employed  in  this  study  imply  that  it  is  possible  to  isolate 
adequate  material  for  carbon  dating. 
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EFFECTS  OF  SOIL  TYPE  ON  THE  PHOTOSYNTHETIC  RATES  OF  THREE  PRAIRIE  GRASSES. 
V. A . Skee 1  and  D.J. Gibson,-  Southern  Illinois  University ,.  Carbondale, I L  62901. 
This  study  explored  how  soil  and  site  character i sties  affect  the  photosynthetic 
rates  of  different  species.  Rhizomes  of  Andropogon  gerardii,  Pan i cun  virgatim, 
and  Sorghastrun  nutans  were  transplanted  from  two  reclaimed  strip  mines  and  one 
railroad  prairie  in  southern  Illinois.  Plants  were  grown  outdoors  in  pots 
containing  field  soil  or  greenhouse  potting  soil.  Photosynthetic  rates 
(micromoles  OOVm'Vsec 1 )  were  measured  with  a  Li-Corr  6200  portable 
photosynthesis  system  throughout  the  growing  season  at  approximately  two  week 
intervals.  At  mid-season,  S. nutans  exhibited  significantly  higher  rates  then 
the  other  species,  and  plants  grown  in  field  soil  showed  significantly  higher 
rates  than  those  grown  in  greenhouse  soil.  Later,  prairie  site  transplants 
showed  significantly  higher  rates  than  plants  from  one  mine  site.  There  was  a 
consistent  order  of  values  for  species,  sites,  and  soil  types,  although  they  were 
not  all  significant.  Results  suggest  that  species’  adaptations  to  original  soil 
character i sties  affect  photosynthetic  rates  after  being  transplanted  to 
greenhouse  soil. 


GERMINATION  RATES  OF  IMMATURE  AND  MATURE  TAXUS  3REVIF0LIA  EMBRYOS 
AND  TRANSIENT  EXPRESSION  IN  GERMINATED  EMBRYOS.  S.E.  Allen  and 
M.G.  Bolyard,  Southern  Illinois  University  at  Ecwardsville , 
Edwardsville ,  IL  62026-1651.  Taxus  seeds  were  separated  into  two 
categories:  immature  green  seeds  and  mature  red  seeds.  Germination 
was  compared  over  a  three  month  period.  Embryos  of  mature  seeds 
had  greater  germination  rates,  regardless  of  the  media  they  were 
cultured  on.  Taxus  were  also  subjected  to  direct  gene  transfer 
methods  in  an  attempt  to  achieve  transient  transformation.  These 
methods  included  electroporation,  silicon  carbide  fibers  and 
sonication.  The  GUS  reporter  system  was  used  to  visualize  trans¬ 
ient  expression.  Initially,  expression  was  seen  with  sonication. 
The  buffer  used  in  sonication  experiments  contained  DMSO.  Further 
analysis  indicated  that  DMSO  alone  was  responsible  for  transform¬ 
ing  germinated  embryos. 


6 

FUNGI  OF  THE  SHOAL  CREEK  NATURE  CONSERVATION  AREA,  MONTGOMERY  CO.,  ILLINOIS. 
A.N.  Miller  and  A.S.Methven,  Eastern  Illinois  University,  Charleston,  IL 
61920.  The  216  acre  Shoal  Creek  Nature  Conservation  Area  includes  a  number  of 
unique  natural  communities  including  upland  forests  dominated  by  oaks  and 
hickories,  barrens,  prairies,  savannahs,  and  a  hillside  seep.  m1 though  a 
vascular  plant  inventory  has  been  completed,  no  attempt  had  been  made  to 
catalog  the  diversity  and  abundance  of  fleshy  fungi  which  occur  in  the 
conservation  area.  A  study  conducted  in  three  sites  within  the  conservation 
area  during  the  past  year  has  resulted  in  a  preliminary  inventory  of  the 
fleshy  fungi  found  in  association  with  oaks  and  hickories.  Color  slides  of 
representative  fleshy  fungi  collected  in  the  conservation  area  will  be 
presented  along  with  comments  on  their  ecological  roles  and  dispersal. 
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PRELIMINARY  REPORT  ON  THE  ELUCIDATION  OF  THE  HOST  RANGE  OF  SYZYGITES 
MEGALOCARPUS  (ZYGOMYCETES,  MUCORALES,  MUCORACEAE)  IN  THE  UNITED 
STATES.  R.  L.  Kovacs  and  W.  J.  Sundberg.  Dept,  of  Plant  Biology,  Southern  Illinois  University  at 
Carbondale,  Carbondale,  Illinois  62901.  Svzvgites  megalocarpus  Ehrenberg:  Fries  (Zygomycetes, 
Mucorales,  Mucoraceae)  can  be  found  on  many  fleshy  Basidiomycetes,  but  it’s  host  range  is  not  well 
documented.  Based  on  published  records,  Svzvgites  megalocarpus  occurs  on  at  least  18  host  genera 
(Amanita.  Boletus.  Calvaria.  Clavaria.  Clitopilus.  Coninarius.  Entoloma.  Hvgrophorus.  Hvpholoma. 
LagiadJU^,  Leccimim,  Lentinus,  Lvcoperdon.  Paxillus.  Polyporus.  Poria,  Russula,  and  SclerQ.de.rma) 
belonging  to  14  host  families.  A  preliminary  study  of  over  100  collections  from  herbaria  in  the 
United  States  has  uncovered  14  additional  genera  (Gantharellus.  Fuscoboletinus.  Gvroporus.  Lepiota 
(sensu  lato),  Marasmius.  Mvcena.  Omphalotus.  Pholiota.  Pleurotus.  Pluteus.  PsathvreEa.  Psilocvbe. 
Strobilomvces.  and  Tvlopilus)  and  four  additional  families  (Cantharellaceae,  Coprinaceae, 
Lepiotaceae,  and  Pluteaceae)  of  host  fungi.  These  herbarium  specimens  of  Svzvgites  megalocarpus 
were  collected  from  Maine  to  Florida  and  throughout  the  midwest  in  the  United  States,  between  the 
months  of  June  and  December.  Boletus.  Psathvrella.  and  Russula  spp.  were  the  host  genera  of 
Svzvgites  megalocarpus  specimens  collected  in  Illinois.  To  our  knowledge,  this  is  the  first  published 
report  of  Svzvgites  megalocarpus  occurring  on  fungi  in  Elinois. 
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STOMATAL  CONDUCTANCE  AND  FLUORESCENCE  OF  IMPATIENS  PALLIDA  IN 
RESPONSE  TO  HIGH  LIGHT  Chervl  Clonincrer.  Marian  Smith  and  Kurt 
Schulz .  Southern  Illinois  University  at  Edwardsville,  Edwardsville, 
IL  62026.  Impatiens  pallida  is  an  herbaceous  species  common  to  the 
edges  and  clearnings  of  moist  woodlands  in  North  America.  Within 
this  environment,  levels  of  irradiance  range  from  deep  shade,  with 
only  a  few  sunf leeks,  to  more  than  three  hours  of  full  sunlight  per 
day.  Field  observations  indicate  that  leaves  of  J.  pallida  wilt 
within  seconds  of  exposure  to  high  light  and  may  remain  sever ly- 
wilted  for  several  hours  while  in  full  sunlight.  However,  stomatal 
conductance  is  relatively  unaffected  during  this  period.  Although 
fluorescence  measurements  showed  some  evidence  of  photoinhibition 
in  plants  in  full  sunlight,  the  rapid  recovery  of  Fv/Fm  after  a 
return  to  shade  indicated  that  no  heat-  or  photo-damage  had  oc¬ 
curred.  This  strongly  suggests  that  J.  pallida  is  adapted  for 
growth  in  canopy  gaps  receiving  extended  periods  of  full  sunlight. 

9 

PRELIMINARY  NOTES  ON  LEPIOTA  S.  L.  (BASIDIOMYCETES,  AGARICALES)  IN  NORTH 
CENTRAL  FLORIDA.  B.  P.  Akers  and  W.  J.  Sundberg,  Southern  Illinois  University, 
Carbondale,  EL  62901.  Lepiota  sensu  lato  is  a  large,  diverse  genus  of  saprotrophic  agarics  with  free 
lamellae,  parallel  to  interwoven  lameUar  trama,  and  hyaline  spores,  numbering  about  1000  species 
worldwide.  North  central  Florida  is  an  important  region  for  the  study  of  this  genus  in  the  United 
States  because  the  greatest  number  of  species  occurs  in  humid,  tropical  to  subtropical  areas.  Forty- 
nine  species  have  been  previously  reported  from  Florida;  of  these,  40  were  described  as  new  from 
north  central  region.  A  current  systematic  evaluation  and  revision  of  Lepiota  species  from  this 
region  is  underway,  based  on  comparative  macro-  and  micromorphology  of  types  and  all  other 
available  material  and  on  analysis  of  relevant  segments  of  their  nuclear  ribosomal  DNA.  Study  of 
personal  collections  of  Lepiota  s.  L  from  north  central  Florida  has  so  far  revealed  more  than  40 
species,  belonging  to  Lepiota  sensu  stricto  and  the  segregate  genera  Chlorophvllum.  Macrolepiota. 
Leucocoprinus-  Leucoagaricus.  Sericeomvces.  and  Cvstolepiota.  Preliminary  results  indicate 
considerable  overall  species  diversity  and  at  least  six  species  not  previously  reported  from  Florida. 
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EFFECT  OF  THE  EXOTIC  SPECIES  VINCA  MINOR  ON  FOREST  UNDERSTORY 
COMPOSITION:  UTILITY  OF  GLYPHOSATE  HERBICIDE  APPLICATION  AS  A  CONTROL 
MEASURE.  C.S.  Thelen  and  K.E.  Schulz.  Southern  Illinois  University  at  Edwardsville. 
Edwardsville.  IL,  62026.  Vinca,  a  horticultural  groundcover.  is  a  frequent  invader  of  forest 
understories  throughout  the  central  Midwest.  Native  understory  species  appear  to  be 
excluded  from  colonized  areas.  We  measured  the  effect  of  Vinca  colonization  on 
understory  composition  and  diversity  by  comparing  colonized  and  uncolonized  plots  in 
Knobeloch  Woods  Nature  Preserve,  St.  Clair  County.  We  also  evaluated  the  efficacy  of 
simultaneous  cutting  and  herbicide  treatment  as  a  control  measure  in  the  field.  Colonized 
plots  are  largely  dominated  by  tall-growing  species  Podophyllum  peltatum,  Osmorhiza 
clavtoni.  and  Rhus  radicans.  Uncolonized  plots  contain  these  species  plus  other  species  of 
shorter  stature,  resulting  in  higher  species  diversity.  Cutting  in  conjunction  with  herbicide 
treatment  markedly  reduces  Vinca  cover  and  permits  recolonization  by  a  limited  selection  of 
native  herbs  and  tree  seedlings. 
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ALLELOPATHY :  AN  INVESTIGATION  OF  Acer  ginnala  S.  Vordtriede.  P.  Vordtriede.  S. 
Allen.  F.  Kulfinski.  M.  Bolvard.  Southern  Illinois  University  at  Edwardsville,  Edwardsville.  IL 
62025.  Allelopathy  is  the  chemical  alteration  of  the  microenvironment  by  the  introduction  of 
plant  metabolites.  Zygotic  Acer  ginnala  embryos  are  covered  by  a  reddish-brown  pigmented 
megasporangium  layer  that  exudes  putative  allelochemical(s).  The  intact  megasporangium  layer 
affects  germination  of  Acer  ginnala  seeds.  Scraping  of  this  layer  greatly  reduces  germination 
time.  The  possibility  of  the  megasporangium  acting  as  a  physical  barrier  to  light  has  been 
discounted  due  to  successful  germination  trials  in  complete  darkness.  Preliminary  results 
indicate  levels  of  inhibition  by  the  exudate  on  germination  and  growth  of  Black-seeded  Simpson 
Loosehead  Type  Lettuce  and  Beefsteak  Tomato.  The  exudate  was  isolated  using 
microcentnfugation.  and  has  begun  to  be  spectrophotometrically  analyzed. 
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INFLUENCE  OF  AGRICULTURAL  LAND  USE  ON  THE  RECOVERY  OF  A  MISSISSIPPI 
BORDERLANDS  FOREST.  S.  Richards.  K.E.  Schulz,  and  FT  Bruoam.  Southern  Illinois 
University  at  Edwardsville,  Edwardsville,  IL,  62026.  Presettlement  Quercus/Carva  bluff 
forests  on  the  SIUE  campus  were  degraded  by  agricultural  activities  initiated  at  settlement. 
Establishment  of  the  campus  30  years  ago  has  allowed  time  for  forest  recovery.  We  used 
aerial  photography  and  soil  surveys  in  conjunction  with  field  sampling  to  test  whether  land 
use  at  abandonment  (row  crop  field,  successional  field,  closed  forest)  plays  a  significant 
determining  role  in  recovery  pattern.  Land  use  modified  by  topography  was  a  key  factor  in 
recovery.  Both  Robinia  and  Fraxinus  are  predominant  species  in  all  upland  locations,  with 
Robinia  especially  abundant  in  former  crop  fields  and  successional  fields.  Ulmus  and  Acer 
neoundo  dominate  lowland  successional  fields.  Acer  saccharum  is  abundant  in  closed 
forests.  Celtis  and  Ulmus  occur  across  all  land  use  and  topographic  types.  There  is  little 
evidence  that  the  presettlement  dominants,  Quercus  alba.  Q.  rubra/velutina.  and  Carva  spp. 
will  reassert  their  historic  importance. 
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THE  REGENERATING  ABILITY  OF  A  THREATENED  SHALE  GLADE  BARRENS  IN  SOUTHERN 
ILLINOIS.  R.K. McCall  and  D.J. Gibson,  Southern  Illinois  University,  Carbondale, 
II  62901.  The  soil  seed  bank  enables  an  area  to  maintain  its  floristic 
composition.  This  study  is  the  first  to  monitor  the  soil  seed  bank  on 
a  threatened  upland  area  in  Southern  Illinois.  The  results  should  provide 
an  indication  of  the  regenerating  ability  of  the  site  prior  to  and  following 
restoration  efforts  by  the  U.S.  Forest  service.  Soil  samples  were  obtained 
from  Brown  Barrens  Shale  glade  in  September  1993  and  maintained  in  a 
greenhouse  during  the  study.  One-hundred  twenty  eight  taxa  were  originally 
identified  on  the  site.  At  the  present  time  thirty-three  taxa  have  been 
isolated  from  the  seed  bank  samples. 
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FLORISTICS  OF  PLANT  COMMUNITIES  AT  THE  GREEN  WING  ENVIRONMENTAL 
LABORATORY*  R.J. Andress  and  B.Dziadvk.  Augustana  College ,  Rock 
Island,  IL  61201-2296.  The  Green  Wing  Environmental  Laboratory  is 
a  170  hectare  field  station  of  Augustana  College  located  in  Lee 
County,  north-central  Illinois.  The  site  is  comprised  of  a  mosaic 
of  communities  including  a  Tvpha  latifolia  (cat-tail)  marsh, 
extensive  Carex  spp.  (sedge)  and  Calamaqrostis  canadensis  (Canada 
blue joint)  wet  meadows,  Ouercus  velutina  (black  oak)  forests,  a 
Pinus  stroba  (white  pine)  plantation  and  a  Sorghastrum  nutans 
(Indian  grass)  and  Andropogon  gerardii  (big  bluestem)  prairie 
restoration.  In  a  floristic  study  that  was  incomplete  at  press 
time,  more  than  200  species  of  vascular  plants  had  been  recorded 
from  these  sites. 
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BIOMASS  PRODUCTION  AND  ECOLOGICAL  STRUCTURE  OF  PLANT  COMMUNITIES 
AT  NACHUSA  GRASSLANDS.  B.Dziadvk.  Augustana  College,  Rock  Island, 
IL  61201-2296.  Dynamics  of  net  primary  production  and  density  and 
cover  of  plant  species  were  analyzed  in  four  plant  communities  at 
Nachusa  Grasslands,  a  350ha  prairie  remnant  located  in  northern 
Illinois.  The  harvest  method  was  used  to  sample  aboveground  plant 
biomass  components  bimonthly  through  three  consecutive  growing^ 
seasons.  Plant  communities  and  estimates  of  peak  biomass  (g/m  ) 
in  1990,  1991  and  1992  are:  1.  Sch i z achyr ium  scoparium  abandoned 
pasture  (728,  426,  403),  2.  Aoropyron  repens  old  field  (491,  261, 
389),  3.  Carex  spp.  wet  meadow  (714,  720,  488),  4.  Schizachvrium 
scoparium  gravel  hilltop  (451,  397,  447).  Community  basal  cover 
ranged  from  2.25%  (1990)  at  site  2  to  11.89%  (1992)  at  site  1. 
Variability  in  forb  density  from  year  to  year  was  low  at  the 
relatively  mature  site  3  and  high  at  the  successional  site  2. 
Complex  trends  in  measured  variables  result  from  interactions 
among  human  disturbances,  drought  and  probably  spring  burning. 
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THE  PURIFICATION  OF  A  17,000  DALTON  HIGH  MOBILITY  GROUP  PROTEIN  FROM 
CULTURED  TOBACCO  CELLS  BY  REVERSED  PHASE  HIGH  PERFORMANCE  LIQUID 
CHROMATOGRAPHY.  R.  L.  Robinson  and  A.  Baich.  Southern  Illinois  University  at 
Edwardsville,  Edwardsville,  IL  62026-1001.  A  high  mobility  group  (HMG)  protein,  with  a 
molecular  weight  estimated  to  be  17,000  daltons  by  SDS-PAGE,  has  been  isolated  from 
cultured  tobacco  cells.  The  protein  was  purified  by  a  combination  of  size  exclusion 
chromatography  and  C*  reversed  phase  high  performance  liauid  chromatography.  This 
purified  protein  binds  DNA  at  a  ratio  of  approximately  1  moie  of  protein  to  4  moles  of 
supercoiled  DNA  base  pairs  has  been  shown  to  stimulate  calf  thymus  topoisomerase  I 
activity. 
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INHIBITION  OF  METASTATIC  POTENTIAL  OF  K562  HUMAN  LEUKEMIC 
CELLS.  I.M.  Chinwalla  and  P.E.  Wanda.  Southern  Illinois  University,  Edwardsville,  IL 
62026. 


Metastasis  is  involved  in  the  spread  of  a  primary  carcinoma  to  distant  sites  within  the  body. 
Collagenolytic  activity  is  a  prime  factor  responsible  for  the  invasion  process.  Presence  of 
collagenolytic  activity  has  been  demonstrated  in  the  human  leukemic  cell  line  K562.  The  effect 
induction  of  cell  development,  in  the  human  leukemic  cell  line  K562,  on  the  collagenolytic 
activity  exhibited  by  these  cells  was  investigated.  The  alteration  in  collagenolytic  activity  by 
agents  which  affect  induction  of  cell  differentiation  will  represent  an  important  development  in 

antimetastatic  agents.  We  used  K562  cells  routinely  maintained  in  suspension  at  37°C  in  a  5% 
CO2  humidified  atmosphere  in  RPMI 1640  medium  supplemented  with  10%  fetal  calf  serum, 
100  units/ml  penicillin,  0.1  g/1  streptomycin  and  2x1  O'3  M  L-glutamine.  The  Benzidine  staining 
method  was  used  for  determining  erythrocytic  induction  and  the  Nitrogen  Blue  Tetrazolium 
staining  method  was  used  to  identify  megakarvocytic  differentiation.  We  found  that  K562  cells 
treated  with  2nM  of  12-O-tetradecanoylphorbol- 13-acetate  for  48  hours  or  20pM  of  genestein 
for  48  hours  results  in  maximum  induction  of  cells  along  megakaryocytic  lineage  and  40pM  of 
hemin  for  72  hours  results  in  maximum  induction  of  cells  along  erythioid  lines. 
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ADHESION  OF  MACROPHAGES  TO  "  EXTRACELLULAR  MATRIX  PROTEINS.  DjCj 
Weerakoon  and  H.T.  Cheung.  Illinois  State  University,  Normal  IL  61761.  Infiltration  and  localization  ofj 
macrophages  inside  the  artery  wall  is  a  key  event  in  the  atherosclerotic  plaque  formation. 
Infiltration  of  macrophages  into  the  artery  wall  involves  adhesion  and  migration  through  the 
vascular  endothelium  and  the  underlying  basement  membrane.  The  extracellular  environment, 
specifically  the  basement  membrane,  has  been  shown  to  play  an  important  role  in  migration  of 
invasive  cells  such  as  neutrophils,  metastatic  tumor  cells,  and  embryonic  cells.  In  this  study  we 
have  investigated  the  adhesion  of  mouse  peritoneal  exudate  macrophages  to  EHS  basement 
membrane  matrix,  and  individual  components  of  the  basement  membrane,  laminin,  entactin,  and 
collagen  type  IV.  Peritoneal  exudate  macrophages  adhered  to  EHS  matrix  and  entactin  in  a  dose 
dependent  manner.  However  little  or  no  adhesion  was  observed  with  laminin  and  collagen  type  IV. 
The  level  of  adhesion  was  shown  to  be  highest  with  entactin  followed  by  EHS  matrix.  Further, 
adhesion  to  entactin  and  EHS  matrix  was  found  to  be  dependent  on  time,  energy,  divalent  cations 
and  the  presence  of  an  intact  cytoskeleton.  (This  research  was  supported  by  The  American  Heart 
Assoc..  JIlixirui  State  Tlnhiprsity^  Tllinnic  A  nndp mv  nf  Science.  Sigma  Xi  Assoc,  and  by  Phi  Sigma  Assoc  ). 
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REGULATION  OF  SECRETORY  PROTEIN  mRNA  STABILITY  IN  BARLEY  ALEURONE  CELLS.  Lori  S.  Krcisman  and  Mart 
R.  Brodl.  Knox  College,  Galesburg,  IL  61401.  Cells  in  the  aleurone  layer  of  the  barley  grain  synthesize  and  secrete  an 
array  of  hydrolytic  enzymes  in  preparation  for  germination  upon  exposure  to  GA.  These  cells  are  normally  dedicated  to 
secretory  protein  synthesis,  and  one  of  the  most  prominent  proteins  synthesized  is  the  enzyme  alpha-amylase.  However, 
when  subjected  to  heat  shock  the  synthesis  of  these  proteins  is  arrested  by  the  selective  destabilization  of  normally  stable 
secretory  protein  mRNAs.  This  observation  indicates  that  message  stability  is  an  important  factor  in  the  regulation  of 
gene  expression  in  barley  aleurone  cells.  Stimulation  of  cells  with  GA  induces  the  transcription  of  alpha-amylase  genes, 
which  accounts  in  part  for  the  increase  in  mRNA  levels  following  GA  stimulation.  However,  increased  transcription  rates 
are  not  alone  sufficient  to  explain  the  net  increase  in  alpha-amylase  mRNA  levels.  We  hypothesize  that  GA  treatment  may 
also  increase  the  stability  of  alpha-amylase  mRNAs.  This  potential  increase  in  stability  will  be  investigated  by 
transforming  aleurone  layers  with  reporter  constructs  carrying  the  alpha-amylase  gene  tagged  with  a  170  bp  segment  of  the 
GUS  coding  region  inserted  into  the  S’  untranslated  region  of  the  alpha-amylase  DNA  sequence.  This  should  cause  the  cells 
to  produce  alpha-amylase  transcripts  that  carry  a  GUS  label.  Expression  of  the  GUS -alpha-amylase  transcripts  will  be 
driven  by  a  constitutive  ubiquitin  promoter,  resulting  in  the  expression  of  a  GA-inducible  gene  in  the  absence  of  GA.  These 
results  will  be  compared  with  driving  the  expression  of  alpha-amylase  in  cells  that  have  been  GA  stimulated.  The  stability 
of  the  reporter  transcripts  will  be  assessed  by  northern  hybridization  analysis  and  the  polymerase  chain  reaction.  This 
paper  reports  on  the  construction  of  the  reporter  gene  and  its  transformation  into  barley  aleurone  layers  by  microprojectile 
bombardment. 
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NORTHERN  HYBRIDIZATION  ANALYSIS  OF  ALPHA-AMYLASE  mRNA  INDICATES  THAT  SLOW  HEATING 
OF  BARLEY  ALEURONE  LAYERS  TO  HEAT  SHOCK  TEMPERATURE  ALLOWS  FOR  INCREASED 
STABILITY  OF  SECRETORY  mRNA  OVER  THAT  OF  HEAT-SHOCKED  ALEURONE  LAYERS.  Paul  A.  S 
Benson .  Mark  K.  Johnston .  and  Mark  R.  Brodl.  Department  of  Biology,  Knox  College,  Galesburg,  IL  61401 . 
Aleurone  cells  from  barley  incubated  in  the  presense  of  gibberellic  acid  (GA3)  synthesize  and  secrete  an 
array  of  hydrolytic  enzymes  on  ER-bound  ribosomes.  Exposure  to  heat  shock  (40°C)  results  in  the  selective 
suppression  of  secretory  protein  synthesis,  though  non-secretory  protein  synthesis  continues  unaffected 
during  heat  shock.  This  change  in  gene  expression  can  be  primarily  attributed  to  the  selective  destabilization 
of  secretory  protein  mRNA,  whereby  the  ER  lamellae  upon  which  these  secretory  proteins  are  translated 
becomes  dissociated  during  heat  shock.  We  have  observed  by  SDS-PAGE,  however,  that  if  aleurone  cells 
are  subjected  to  heat  stress,  that  is  brought  from  25°C  to  40°C  gradually  by  increments  of  2.5°C  every  30  (fast 
ramp)  or  60  (slow  ramp)  min,  the  synthesis  of  secretory  proteins  was  sustained  at  50%  of  control  levels  as 
compared  to  less  than  5%  in  heat-shocked  samples.  Using  alpha-amylase  as  our  secretory  enzyme  of  study, 
we  report  here  on  the  differences  between  the  stability  of  secretory  protein  mRNA  pools  in  heat-stressed 
and  heat-shocked  samples  as  seen  by  Northern  hybridization  analysis.  We  show  the  correspondence 
between  these  secretory  protein  mRNA  levels  and  the  resulting  rates  of  translation  of  alpha-amylase  as  seen 
by  SDS-PAGE.  This  work  was  supported  by  NSF  grants  to  MRB  (DCB-91 05888  and  DCB-9157247)  and  a 
Knox/HHMI  Summer  Fellowship  to  PASB. 
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the  role  of  membrane  fluidity  on  thermotolerance  in  barley  aleurone 

CELLS.  MOM  A  Blakev  and  Mark. R  Brodl.  Knox  College,  Galesburg,  IL  61401.  Heat  shock  (H  )  is 

a  sudden  rise  in  the  core  temperature  of  an  organism  that  affects  the  expression  ofJ  v?"e^,of  "  ^  V 

aleurone  layers  the  synthesis  of  secretory  proteins,  such  as  a-amylase,  is  suppressed  by  HS.  This  suppressio 
secretory  protein  synthesis  is  correlated  with  the  dissociation  of  ER  lamellae  and  the  destabilization  of  secretory  protein 
I  mRNAs  Because  the  ER  is  the  site  of  secretory  protein  mRNA  translation,  the  HS-induced  dissociation  of  ER  lame 
may  be  linked  to  secretory  protein  mRNA  destabilization.  We  have  demonstrated  that  heat  shocked  aleuronelayershave 
manbranephosp^ol^ids  (PLs)  with  increased  levels  of  fatty  acid  saturation.  Hydrogenauon  «"PLa. 
normal  temperature  can  be  induced  using  a  catalyst  called  palladium  di-[sodium  aUizarme  mot^idfonam]  (Pd[Qsl2); 
Heat-shocked,  catalyst-treated  aleurone  layers  synthesize  nearly  3-fold  more  a-amylase  than  heat-shocked  _ 

report  here  that  Pd[QS]2  treatment  also  maintains  higher  a-amylase  mRNA  transcript  levels  (roughly  o  oyer 
amnols)  Because  catalyst  treatment  alone  does  not  entirely  compensate  for  mRNA  destabilization,  plasmids  containing 
hso  70  and/or  bsp  22  are  being  constructed.  These  hsps  are  instrumental  in  the  proper  folding  of  proteins  as  they  enter 

constructs  will  be  driven  "consdtuidvely  by  the  35S 

will  be  introduced  into  barley  aleurone  layers  by  micro-projectile  Thedto  °r 

these  hsps  at  normal  temperatures,  before  the  cells  have  been  heat  shocked.  The  goal  ,  ,c  .  .  . 

not  catalyst  pre-treated  cells  that  pre-express  these  hsps  will  synthesize  secretory  proteins  at  higher  e  g 

HS.  This  paper  will  also  discuss  the  building  of  the  hsp  constructs  using  PCR  methods. 
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ULTRASTRUCTURE  OF  THE  BODY  WALL  OF  GOLFING1A  PUGETTENS1S  (PHYLUM  SIPUNCULA)  AT 
AMBIENT  TEMPERATURE  (1 1°C)  AND  AFTER  HEAT  STRESS  (3H  AT  25°C).  L.K.  Dvbas  and  P.J. 
Crawford.  Knox  College,  Galesburg,  IL  61401.  G.  pugettensis  were  collected  in  the  San  Juan 
Archipelago,  WA.  by  dredging  at  depths  of  30  meters.  The  body  wall  of  G.  pugettensis  is  five  layers  thick: 
peritoneum,  two  muscle  layers,  epidermis  and  cuticle.  The  peritoneum  is  lined  with  squamous  cells 
interspersed  with  cells  having  both  cilia  and  microvilli.  The  cells  of  the  muscle  layers  are  separated  by 
dense  irregular  connective  tissue  and  nerve  fibers.  The  epidermal  cells  are  characterized  by  having 
abundant  rER  and  a  heterogeneous  population  of  electron  dense  granules  and  clear  vesicles.  Microvilli 
project  into  the  cuticle.  The  cuticle,  secreted  by  the  epidermal  cells,  has  a  lattice  appearance  of  fibrils  at 
.  right  angles  to  each  other.  Body  wall  samples  subjected  to  heat  stress  show  induction  of  heat  shock 
proteins  and  a  change  in  protein  pattern  in  both  cellular  and  secretory  proteins  (identified  by  SDS-PAGE 
of  35S-methionine-radiolabled  proteins).  Ultrastructure  analysis  reveals  no  difference  between  granules 
and  rER  In  control  and  heat-stressed  body  wall.  The  cuticle  showed  alteration  in  staining  properties  with 
Masson's  trichrome  stain  for  connective  tissue  components  under  the  light  microscope  and  in  distances 
between  fibrils  of  the  lattice  under  the  electron  microscope.  The  protein  pattern  and  cuticle  changes 
suggest  that  two  mechanisms  of  protection  against  heat  stress  are  in  operation  in  G.  pugettensis. 
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BREFELDIN  A,  A  DRUG  THAT  BLOCKS  SECRETION,  INHIBITS  THE  ATTACHMENT  (SETTLEMENT) 
AND  THE  STALK  FORMATION  OF  THE  CILIATED  PERITRICH,  VORTICELLA  CONVALLARIA.  A.  Amin 
and  H.E.  Buhse,  Jr.,  University  of  Illinois  at  Chicago,  Chicago,  IL  60607.  The  antiviral  antibiotic  Brefeldin 
A  (BFA)  exerts  profound  inhibitory  actions  on  protein  secretion.  In  most  systems  studied  to  date,  BFA 
causes  the  normally  stacked  cisternal  structure  of  Golgi  apparatus  to  be  converted  into  vesicular 
remnants.  Almost  all  of  those  studies  were  carried  out  on  mammalian  in  vitro  systems.  We  report  here 
the  first  in  vivo  study  on  the  BFA  effect  among  ciliates.  Like  other  peritrichs,  the  Vorticellid  life  cycle 
comprises  two  metamorphic  stages,  the  dispersal  form  (telotroch)  and  the  attached  form  (stalked  zooid). 
The  drug  was  applied  to  cells  at  both  stages  of  the  life  cycle.  Continuous  exposure  to  the  drug  starting 
with  attached  cells  which  were  then  transformed  into  the  motile  telotroch  inhibited  both  the  attachment 
(settlement)  and  initial  stalk  formation  of  telotrochs;  however,  high  death  rates  were  observed  for  cells 
treated  in  this  manner.  At  a  later  time,  when  telotrochs  were  exposed  to  the  drug,  attachment  and  initial 
stalk  formation  were  not  inhibited;  but  subsequent  stalk  elongation  was  blocked  in  a  dose  dependent 
manner.  This  observation  implicates  a  possible  role  of  Golgi  apparatus  in  processing  the  stalk  materials. 
This  result  is  also  consistent  with  our  suggestion  that  granules  made  during  the  differentiation  of  telotrochs 
and  exocytosed  during  settlement  are  the  source  of  material  for  both  cell  adhesion  and  initial  stalk 
formation. 
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AN  ELECTRON  MICROSCOPICAL  STUDY  EMPHASIZING  CHANGES  IN  SOME  SCOPULAR  AND 
STALK  STRUCTURES  DURING  TELOTROCH  FORMATION  AND  SETTLING  IN  VORTICELLA 
CONVALLARIA.  R.  Wibel.  J.  Macieiewski,  E.  Vacchiano,  and  H.E.  Buhse,  Jr.,  University  of  Illinois  at 
Chicago,  Chicago,  IL  60607.  For  the  sessile  attached  form  of  Vorticella  convallaria,  the  scopular  lip  and 
the  scopular  cilia  form  a.socket  that  encompasses  the  stalk  sheath.  The  sheath  is  attached  to  the  walls  of 
the  socket  by  short  fibrils.  Extraction  of  these  fibrils  by  glycerol  and  saponins  weakens  this  impermanent 
junction  sufficiently  to  allow  separation  of  the  stalk  from  the  cell  body.  During  telotroch  formation  the  cell 
body  always  separates  from  the  stalk  in  this  region.  Following  violent  contractions  and  accelerated 
beating  of  the  trochal  band  cilia,  the  stalk  scopular  junction  is  ruptured.  The  telotroch  then  twists  and  turns 
violently  apparently  severing  the  spasmoneme  near  the  scopular  plate  before  escaping.  In  immature 
telotrochs,  defined  here  as  those  in  which  the  scopular  lips  have  begun  to  spread  over  the  scopular  cilia,  a 
variety  of  different  sized  and  morphologically  different  granules  are  seen.  At  a  later  stage,  when  the 
scopular  lips  have  entombed  the  scopular  cilia,  only  large  dense  granules  are  seen  and  some  of  these 
granules  are  not  membrane  bound.  At  settling,  these  granules  are  exocytosed  into  the  region  bounded  by 
the  scopular  lip  forming  the  adhesive  disc,  the  stalk  matrix,  and  sheath.  The  stalk  sheath  is  very  complex 
and  consists  of  fibrils  forming  two  distinct  layers:  the  outer  layer  is  made  up  of  complete  compartments 
while  the  inner  layer  is  open  on  the  matrix  side.  The  compartments  of  the  outer  layer  are  arranged  so  that 
they  form  peripheral  tubules  along  the  major  stalk  axis. 
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MECHANISTIC  STUDIES  ON  MALATE  DEHYDROGENASE  FROM  E  coli.  S, 
Kirk  Wright  and  Norbert  C.  Furumo.  Department  of  Chemistry,  Eastern 
Illinois  University,  Charleston,  Illinois  61920.  Experiments  on  malate 
dehydrogenase  isolated  from  £.  coli  reveal  that  a  single  base  with  a  pKa  in  the 
range  of  7.8  to  8.5  is  required  for  catalytic  activity.  In  addition,  chemical 
modification  studies  using  diethylpyrocarbonate  implicate  that  perhaps  this 
base  is  a  histidine  residue  located  at  the  active  site.  Kinetic  isotope  effects  were 
measured  using  deuterated  malate  (malate-2d).  A  primary  kinetic  isotope  effect 
of  1.65  on  V/K  was  measured  indicating  that  hydride  transfer  is  partially  rate 
determining  at  non-saturating  conditions.  We  believe  that  this  enzyme's 
chemical  mechanism  involves  a  histidine  residue  acting  as  a  general 
acid/ general  base,  similar  to  mechanisms  proposed  for  other  malate 
dehydrogenases  and  lactate  dehydrogenase. 
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PHASE  TRANSFER  CATALYSIS  OF  NUCLEOPHILIC  DISPLACEMENT 

REACTIONS.  R. Bailey, Jr. ,R.L. Willis.  N.Shabestarv  and 

S . Khazaeli .  Southern  Illinois  University  at  Edwardsville,  IL 
62026-1652.  Nucleophilic  displacement  reactions  cannot  often  be 
carried  out  in  homogeneous  solutions  because  the  nucleophile  and 
the  organic  substrate  are  not  soluble  in  a  common  solvent.  Under 
such  circumstances,  the  reaction  is  carried  out  under  phase 
transfer  conditions,  wherein  the  nucleophile  and  the  organic 
substrate  are  dissolved  in  an  aqueous  phase  and  an  immiscible 
organic  phase,  respectively.  A  phase  transfer  reagent  is  added  as 
a  catalyst  to  facilitate  the  transfer  of  the  nucleophile  from  the 
aqueous  phase  to  the  organic  phase  where  it  reacts  with  the 
substrate.  In  this  research  we  have  investigated  phase  transfer 
catalytic  conversion  of  t- butyl  bromide  to  t- butyl  chloride  using 
tricaprylmethylammonium  chloride  as  the  catalyst.  The  rate  of  the 
reaction  at  various  temperatures  and  the  activation  energy  of  the 
Drocess  have  been  determined. 
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NUCLEOPHILIC  DISPLACEMENT  REACTIONS  IN  TRIPHASE 
CATALYTIC  SYSTEMS.  R.L. Hickman,  J.E.  Robinson.  D.S.  Morris. 

N.  Shabestarv  and  S.  Khazaeli.  Southern  Illinois  University  at 
Edwardsville,  IL  62026-1652.  Triphase  catalysis  has  recently 
been  introduced  as  a  unique  form  of  heterogeneous  catalysis.  In 
triphase  catalysis,  the  catalyst  and  each  of  a  pair  of  reactants 
are  located  in  separate  phases.  The  simplicity  of  catalyst 
recovery  is  generally  recognized  as  an  important  practical 
advantage  of  triphase  catalysis  over  conventional  liquid-liquid 
biphase  catalysis.  We  studied  the  conversion  of  t- butyl  bromide 
to  t- butyl  chloride  using  hectorite  clay  mineral  as  the  support 
for  catalysts  such  as  tricaprylmethylammonium  chloride  and 
dodecyltrimethylammonium  bromide.  The  rate  and  the  activation 
energy  of  these  triphase  catalytic  reactions  are  compared  with 
the  corresponding  biphase  catalytic  processes. 
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MICROWAVE  PROMOTED  ORGANIC  FUNCTIONAL  GROUP  TRANSFORMATIONS.  2L_ 
W.  Field ,  K.  J.  Steenbera ,  K.  D.  Erlinder ,  and  fC*.  EK.  Kolb, 
Department  of  Chemistry,  Bradley  University,  Peoria,  IL  61625. 
Although  most  chemists  have  used  heat  or  light  to  promote 
chemical  transformations,  reactions  promoted  by  other  forms  of 
electromagnetic  radiation  are  continually  being  investigated. 
Microwave  irradiation  has  begun  to  receive  attention  by 
researchers  as  a  viable  promoter  of  chemical  processes.  Our 
entry  into  the  field  of  microwave -induced  reactions  began  with 
the  study  of  the  esterification  of  carboxylic  acids.  - 
Specifically,  we  showed  that  acetic  acid  was  esterified,  with 
significant  rate  enhancements,  by  1-or  2-octanol  in  the  presence 
of  a  trace  of  acid  and  microwave  irradiation.  We  have  extended 
the  scope  of  organic  functional  group  transformations  by  using 
microwave  irradiation  of  mixtures  of  carboxylic  acids  and  amines 
to  afford  amides  in  high  yield. 
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WRITING  IN  THE  DISCIPLINES:  LETS  STOP  WRITING  ABOUT  IT  AND 
JUST  DO  IT!  Edward  R.  Achesort .  Millikin  University,  Decatur,  IL  62522. 
Much  has  been  written  on  writing-to-leam,  especially  to  help  students  learn 
chemistry.  Writing  helps  students  organize  and  clarify  their  thoughts;  to  think 
about  what  they  know  or  do  not  know  about  a  subject;  and  to  make  connections 
between  concepts.  Yet  despite  its  value,  how  many  of  us  actually  use  writing 
in  our  classroom?  Writing  assignments  do  not  have  to  be  elaborate  to  be 
effective.  Short,  in-class  writing  assignments  can  be  just  as  effective  as  more 
lengthy  assignments.  This  presentation  will  illustrate  some  quick  and  effective 
ways  that  writing  can  be  used  in  the  classroom  using  assignments  I  give  to  my 
students.  Bring  paper  and  pencil,  since  you  too  will  be  writing.  I  also  want  us 
to.exchange  ideas,  so  bring  along  writing  assignments  you  have  used  in  your 
classroom. 
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SYNTHETIC  APPROACHES  TOWARD  METHYLNISSOLIN.  B.  Andersh  and  J.  Snyder. 
Bradley  University,  Peoria  IL  61625. 

It  has  been  shown  that  photolysis  of  substituted  epoxides  in  a  solvent-acetone  mixture  yields 
biradical  intermediates.1  By  trapping  the  biradical  intermediate  with  an  alkene,  highly 
substituted  tetrahydrofurans  can  be  prepared.  Although  this  reaction  has  received  much 
attention  in  the  literature,  there  are  few  reports  of  its  use  in  natural  product  synthesis.  We  have 

launched  an  investigation  aimed  at  generating  the  basic  ring  system'of  methylnissoiin  2,  a 
known  inhibitor  of  the  synthesis  of  prostaglandins.  Starting  with  salicylaldehyde,  we  have 
synthesized  an  intermediate  which  when  irradiated,  should  yield  the  A,  B,  and  C  rings  of 
methylnissoiin. 

1.  Muller,  F.;  Mattay,  J.  Chenu  Rev.  1993,  93 ,  99. 

2.  Goda,  Y.;  Kiuchi,  F.;  Shibuya,  M.;  Sankawa,  U.  Chenu  Pharm.  Bull.  1992,  40 ,  2452. 
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HOW  TO  GET  A-LIFE!  Adel  M.  Abunawass.  Western  Dlinois  University,  Department  of  Computer 
Science,  Macomb,  Dlinois  61455,  Internet:  mfama@uxa.ecn.bgu.edu.  Artificial  Life  (also  known  as  A- 
Life)  has  emerged  as  an  exciting  and  important  topic  of  study.  Generally,  a-life  includes  the  study  of  Artificial 
Neural  Networks  (ANN),  Genetic  Algorithms  (GA)  and  Cellular  Automata  (CA).  ANN  mimics  the  behavior  of 
the  mammalian  brains  and  provides  a-life  with  the  ability  to  learn.  Learning  allows  a-life  to  adapt  to  its 
environment.  GA  simulates  evolution  and  natural  selection.  GA  permits  a-life  to  pass  its  traits  to  future 
generations.  CA  governs  the  interaction  of  a-life  societies  and  individual  with  each  others  via  simple  local 
rules.  Very  complex  global  behavior  emerges  as  a  result  of  the  simple  local  rules.  A  number  of  public  domain 
and  affordable  tools  are  available  via  anonymous  ftp  and  other  methods.  The  talk  covers:  information  on  tools; 
text  books:  course  outline;  and  curriculum  recommendations  and  justifications. 
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IMPROVING  THE  BACK  PROPAGATION  ALGORITHM  USING  SCALER 
MULTIPLICATION.  Dennis  W.  Anderson.  Western  Illinois  University, 
Macomb  IL,  61455.  Back  Propagation  is  an  area  in  AI  currently 
being  researched  that  shows  computer  learning  and  intelligence. 
Scaler  multiplication  is  a  simple  method  that  reduces  the  number 
of  sweeps  needed  to  learn  by  up  to  37  percent  in  some  models. 
Experiments  were  conducted  on  the  following  networks:  the  basic 
XOR  network (2  in,  2  hidden,  and  2  out) -with  a  35  percent 
improvement,  a  4-2-4  net  with  a  35  percent  improvement,  a 
recurrent  net  with  33  percent  less  sweeps,  a  3-3-5  net  with  37 
percent  less  sweeps,  and  finally  a  10-10-10  with  a  small 
improvement  over  the  original  bp  algorithm. 
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OBJECT-ORIENTED  PROGRAMMING  AND  THE  CHINESE  REMAINDER 
THEOREM  FOR  CAYLEY  INTEGERS.  Patrick Lamont .  Western  Illinois  University, 
Macomb,  IL  61455.  Any  alternative  division  algebra  is  a  subalgebra  of  the  classical  Cayley 
division  algebra.  Many  arithmetic  subsystems  [1]  of  the  algebra  have  been  discovered.  The 
Chinese  remainder  theorem  generalizes  to  arithmetics  of  the  classical  algebra.  Relationships 
between  elements  used  in  applications  of  the  generalized  theorem  and  in  factorizations  of  Cayley 
integers  are  sought  using  encapsulated  object-oriented  programming  and  heuristic  techniques. 
[1]  P.  J.  C.  Lamont,  Unique  factorization  in  Cayley  arithmetics  and  cryptology.  Glasgow  Math. 
J.  33  (1991),  267-273. 
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INTRODUCTION  TO  SOFTV/ARL  UUTRICS.  L.  Cruz.  ,  Western  Illinois 
University,  Macomb,  IL  61 45b . Software  metrics  give  a  quantifi¬ 
cation  to  some  software  features  that  are  believed  to  be 
representative  indicators  of  a  given  software . Known  software 
metrics  examples  are  lines  of  code,  number  of  operands,  number 
of  operators,  complexity,  number  of  units,  and  number  of  func¬ 
tions  as  well  as  more  abstract  concepts  like  reliability,  por¬ 
tability,  testability,  etc. The  use  of  metrics  should  be  consi¬ 
dered  for  everyone  who  is  creating  software  like  a  way  of 
increasing  productivity. 
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"HOME  BUILT"  BIT  MAPS  FOR  IMAGE  AND  TEXTURE  MAPPING  IN  3-D  RENDERED 
IMAGES.  L.H.Tichenor.  Western  Illinois  University.  Macomb,  II.  61455.  Bit  maps  generated 
from  scanned  images  of  common  structural  elements  have  been  used  to  develop  2-D  maps  for 
use  in  texture  mapping  on  3-D  objects.  Images  of  bricks  and  roof  shingles  when  applied  as  flat 
image  maps  over  cubes  and  planes  show  the  effectiveness  of  this  technique  in  the  development 
of  photo-realistic  images.  The  addition  of  bump  maps  to  these  textures  greatly  enhance  the 
appearance  of  close-up  views.  Examples  of  this  process  have  been  developed  for  class  room 
demonstrations  in  ray  tracing  environments. 
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DEFECTIVE  ISOTROPIC  PLATES  SUBJECTED  TO  A  HEAT  PULSE:  THE 
CORRELATION  OF  VOID  PARAMETERS  TO  SURFACE  TEMPERATURE  VIA 
FINITE  DIFFERENCE  MODELING.  R.P,  Brady,  Southern  Illinois 
University,  Carbondale,  IL  62901.  In  this  paper  a  three- 
dimensional  finite  difference  model  of  an  isotropic  plate 
with  a  void  subjected  to  a  heat  pulse  was  used  to  correlate 
defect  parameters  to  surface  temperature.  It  was  concluded 
that  the  effects  of  plate  material,  dimensions,  void  size, 
location,  and  pulse  duration  play  a  significant  role  in  the 
temperature  contrast  at  the  surface  of  the  plate  opposite 
the  defect.  The  results  of  this  paper  represent  the  first 
step  in  the  development  of  a  transient  thermography  non¬ 
destructive  testing  program. 
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A  SURVEY  OF  THE  FRESHWATER  MUSSELS  (BIVALVIA:UNIONIDAE)  OF  THE 
UPPER  LA  MOINE  RIVER  BASIN.  1.  A.  Baumgardner  and  R.V.  Anderson  . 
Western  Illinois  University,  Macomb  1L.6M55  The  freshwater  mussel  fauna 
of  the  Upper  La  Moine  River  Basin  and  its  tributaries  in  Illinois  has  not  been 
surveyed  previouslv.  During  the  present  study.  670  raainstem  and  tributary 
stations  were  sampled,  resulting  in  the  collection  of  13  species  of  mussel,  9 
of  which  were  represented  by  live  individuals.  Only  one  species  listed  as 
special  concerns  by  AFS  was  taken  during  the  survey.  This  species  was 
found  only  as  subfossil  shells. 
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DEVELOPMENTAL  STAGES  OF  PRAIRIE  RESTORATION  AND  REVIEW  OF  CURRENT 
PROBLEMS  WITH  PRAIRIE  PLANT  ESTABLISHMENT  PROCEDURES.  P.  Schramm.  Knox 
College,  Galesburg,  IL  61401.  Developmental  stages  of  prairie  restoration,  as  previously  outlined 
by  this  author,  are  reviewed.  They  are:  1)  Initial  Downgrow,  Weedy  Stage  of  1  to  3  years,  2) 
Intense  Competiuve,  Stand  Establishment  Stage  of  2  to  5  years,  3)  Closeout  Stage  of  6  to  12 
years,  and  a  4)  Longterm  Adjustment  Stage  of  13  to  20+  or  more  years.  Each  stage  has  a 
characteristic  assemblage  of  dominant  species.  Current  problems  with  prairie  establishment  are 
reviewed.  Fire  is  a  must  with  burning  every  year  for  at  least  10  years,  from  the  very  first  year  on. 
Early  spring  (March)  is  still  the  best  time.  Fall  plantings  are  not  good.  Prairies  are  best  planted  in 
late  spring  to  early  summer,  with  cold-damp  conditioned  (stratified)  seed.  Know  your  prairie 
plants,  their  ecology  and  distribution,  and  use  the  correct  species  and  ecotypes.  Two  sayings 
definitely  apply  to  current  problems:  a  trend  is  evident  to  "re-invent  the  wheel"  and  "a  little 
knowledge  is  a  dangerous  thing".  Be  advised! 
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SUMMARY  OF  THE  EFFECTS  OF  THE  1988  DROUGHT  AND  POST-DROUGHT  YEARS  ON 
SMALL  MAMMALS  IN  A  RESTORED  TALLGRASS  PRAIRIE.  P.  Schramm.  C.  A.  Clover.  R.  L. 
Connour  II.  D.  B.  Dunn.  L.  Nachowicz.  and  R.  L.  Woodard.  Knox  College,  Galesburg,  IL  61401. 
The  severe  drought  of  1988  and  the  years  following  had  a  profound  effect  on  the  small  mammals 
inhabiting  a  restored  tallgrass  prairie  at  the  Knox  College  Biological  Field  Station,  in  west-central 
Illinois.  Trap-mark-recapture  data,  collected  from  1988  thru  1993  revealed  that  the  prairie  deer  mouse, 
Peromyscus  maniculatus ,  normally  in  modest  to  low  numbers,  became  the  dominant  species  during 
the  drought  and  their  high  numbers  continued  to  dominate  during  the  post-drought  period.  Microtus 
(vole)  species  that  are  normally  present  in  modest  to  abundant  numbers  were  almost  non-existent 
during  and  right  after  the  drought.  Because  of  re-occurring  dry  periods  following  the  drought,  the 
prairie  vole,  M.  ochrogaster  re-established  very  low  numbers  while  the  eastern  meadow  vole,  M. 
pennsylvanicus  remained  extremely  rare.  During  1991  a  decrease  of  the  deer  mouse  coupled  with 
continued  low  numbers  of  voles,  was  correlated  with  a  dramatic  increase  of  the  meadow  jumping 
mouse,  Zapus  hudsonius  up  to  29  per  hectare.  During  this  same  period  the  whitefooted  mouse, 
Peromyscus  leucopus ,  normally  a  forest  and  prairie  edge  species,  deeply  invaded  into  the  prairie.  This 
study  suggests  that  the  effects  of  weather  on  prairie  habitat  combine  with  interspecific  competition  to 
determine  relative  abundances  of  small  mammal  species. 
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LAND  REHABILITATION  OF  THE  MCKENNA  HILL  DROP  ZONE,  FORT  BENNING, 
GEORGIA:  A  DESCRIPTION  OF  THE  SCOPE  OF  THE  PROJECT.  J.R.  Rastorfer.  Chicago 
State  University,  Chicago,  IL  60628  and  S.D.  Zellmer.  Argonne  National  Laboratory,  Argonne, 
IL  60439.  The  main  objective  of  this  project,  initiated  in  1991,  is  to  reduce  soil  erosion  associated 
with  the  clearing  of  a  site  used  for  paratrooper  training  at  Fort  Benning,  Georgia.  The  site,  a  hilly 
forested  area  of  about  640  acres,  was  cleared  in  1988  to  prepare  the  drop  zone.  After  tree  removal, 
stumps  were  grubbed  and  buried  or  burned,  some  ridge  tops  were  flattened,  and  ravines  were 
filled  in  on  most  of  the  site.  These  activities  resulted  in  mixing  of  understory  vegetation,  litter, 
duff,  topsoil,  and  subsoil.  The  extensive,  relatively  infertile  bare  areas  that  were  formed  were 
subjected  to  severe  soil  erosion,  producing  deep  gullies  in  slopes  and  leading  to  sediment 
accumulation  in  lowlands.  Also,  off-site  sediment  outwash  and  accumulation  into  forested  areas 
probably  caused  the  deaths  of  some  trees,  which  could  include  den  trees  of  the  endangered  red- 
cockaded  woodpecker.  The  project  personnel  seek  to  reduce  soil  erosion  by  installing  structures 
to  control  water  runoff  and  by  increasing  vegetational  coverage.  In  addition,  they  are  making 
periodic  inventories  of  plant  species  to  obtain  information  for  evaluating  the  rehabilitation  efforts 
with  respect  to  the  site's  ability  to  support  native  vegetation. 

Work  supported  by  the  U.S.  Army  under  interagency  agreement,  through  U.S.  Department  of  Energy  contract  W-31- 
109-Eng-38. 


42 

IMPROVED  HOST  RESPONSE  TO  CANDIDAL  ENDOCARDITIS  MODULATED  BY 
ANTIBACTERIAL  ANTIBIOTICS.  M.E.  Parks  and  D.J.  Kitz.  Southern  Illinois 
University  at  Edwardsville,  EL  62026-1651.  Infection  of  the  human  heart  by  various 
Candida  species  has  been  seen  with  increasing  frequency  and  is  often  fatal  with  existing 
antifungal  therapy.  Introduction  of  Candida  into  the  bloodstream  by  catheter  or  by  needles 
of  drug  addicts  can  lead  to  colonization  and  damage  to  the  heart,  especially  if  there  are 
fibrin-platelet  vegetations  present  on  previously  damaged  heart  valves.  This  study  was 
designed  to  investigate  the  ability  of  antibacterial  antibiotics  to  nonspecifically  boost 
macrophage  (M0)  killing  of  candidal  yeasts  when  the  M0  are  allowed  to  adhere  to  a  fibrin- 
platelet  matrix.  Using  an  in  vitro  model  of  fibrin-platelet  heart  vegetations  (Infect  Immun 
32:94-97.  1981)  we  have  studied  the  ability  of  M0  to  exhibit  candicidal  activity  while 
adhering  to  the  vegetations.  Normal  M0  exhibit  little  candicidal  activity,  but  when  treated 
with  drugs  such  as  clindamycin  and  azithromycin,  yeast  killing  by  M0  cidal  activity  might 
be  employed  along  with  standard  antifungal  activity  to  decrease  mortality  from  the 
infection.  This  work  supported  Kvl the  Max  Baer  Hpart  Fund  Fraternal  Ordpr  nf  Eagloc 
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SOME  EFFECTS  OF  MACROUDE  ANTIBIOTICS  ON  MURINE  IMMUNE  RESPONSE. 
A.  Sprav.  D.J.  Ufert  and  D  J.  Kitz.  Southern  Illinois  University  at  Edwardsville,  Illinois 
62026-1651.  Previous  work  by  our  laboratory  has  shown  that  antibiotics  such  as 
clindamycin  and  spectinomycin,  which  are  intracellularly  concentrated  by  host  phagocytic 
cells,  and  have  the  ability  to  nonspecifically  boost  immune  response  in  mice.  Our  current 
work  on  macrolide  antibiotics  including  azithromycin  and  clarithromycin,  which  also  are 
known  to  be  concentrated  by  phagocytic  cells,  shows  that  these  drugs  share  the  ability  to 
influence  murine  immune  response.  The  effect  of  these  two  relatively  new  drugs,  compared 
to  erythromycin,  on  phagocytic  cell  interactions  with  yeast  targets,  clearance  of  yeasts  from 
organs  (spleen,  liver,  kidneys)  of  intravenously  challenged  mice  and  delayed  type 
hypersensitivity  to  dinitroflurobenzene  in  mice  were  determined.  These  studies  demonstrate 
that  macrolide  antibiotics  can  have  broad  and  differing  effects  on  murine  immune  response 
well  beyond  simply  targeting  an  infectious  bacterium.  This  work  was  supported  in  part  by 
the  Undergraduate  Research  Academy  of  Southern  Illinois  University  at  Edwardsville. 
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THE  INCIDENCE  OF  THE  LYME  DISEASE  SPIROCHETE,  BORRELIA 
BURGDORFERI,  IN  TICK  VECTORS  OF  MISSOURI  AND  ILLINOIS.  I.  Bruno  and 
C.  Santanello.  Southern  Illinois  University  at  Edwardsville,  Illinois  62026-1651. 
Previous  research  done  by  C.Santanello  and  D.Feir  (St.Louis  University;  1987-1990) 
explored  the  incidence  of  the  Lyme  disease  spirochete,  Borrelia  burgdorferi,  in  various 
tick  species  of  the  Eastern  Missouri  region.  In  a  further  attempt  to  identify  the  tick 
vectors  in  Missouri  and  Illinois,  ticks  are  collected  by  dragging  in  low  vegetation  and 
from  vertebrate  hosts  such  as  deer,  mice,  and  domestic  pets.  Midgut  smears  of  the  ticks 
are  stained  by  immunofluorescent  antibody  tests  using  the  monoclonal  antibody  H5332. 
Previous  studies  in  Missouri  have  failed  to  culture  or  sustain  the  spirochete  in  BSK-H 
medium,  perhaps  due  to  the  existence  of  another  B.  burgdorferi  strain  in  this  area.  We 
will  try  to  culture  the  spirochete  using  modifications  of  this  media  and,  if  successful,  use 
polymerase  chain  reactions  to  verify  the  identity  of  the  IFA-positive  organisms. 
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CYTOKINE  EFFECTS  ON  MURINE  IMMUNE  RESPONSE  TO  THE  ZYGOMYCETOUS 
MOLD  CIRCINELLA.  D.J.Ufert.  M.E.  Parks,  and  D.J.  Kitz.  Southern  Illinois  University 
at  Edwardsville,  Illinois  62026-1651.  Zygomycosis  is  an  opportunistic  fungus  infection  seen 
in  immune-compromised  hosts,  such  as  persons  with  uncontrolled  diabetes,  severe  burns  or 
some  forms  of  cancer.  We  have  previously  reported  that  a  human  isolate  of  Circinella  was 
able  to  cause  infection  in  cortisone-treated  AKR/J  mice,  and  was  of  moderate  virulence 
compared  to  other  fungi  which  cause  zygomycosis.  Our  work  has  subsequently  been 
expanded  to  examine  macrophage  interactions  with  sporangiospores  of  this  fungus. 
Proteose-peptone  elicited  murine  peritoneal  macrophages  were  found  to  phagocytize  but  not 
to  effectively  kill  Circinella  sporangiospores.  Exposure  of  these  macrophages  to  the  cytokine 
interferon-gamma  (Genentech)  at  various  dilutions  and  for  varying  periods  of  time  was 
found  to  increase  fungicidal  activity  for  the  sporangiospores.  Since  macrophages  are  the  key 
cells  involved  in  immune  response  by  patients  with  zygomycosis,  this  work  suggests  that 
adjunct  immuno-therapy  may  be  of  benefit  to  patients  with  this  disease. 
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ADVANCES  IN  THE  USE  OF  RADIOIMMUNOASSAY  IN  DETERMINING  HORMONE  LEVELS  IN 
LABORATORY  AND  WILD  ANIMALS.  Armando  G.  Amador,  SIU  School  of  Medicine, 
Springfield.  IL  62794-9230 

Several  years  ago,  the  advent  of  solid-phase  radioimmunoassays  (RIA)  opened 
the  door  to  endocrine  research  in  almost  any  species,  using  almost  any  sample 

available.  These  kits  obviated  the  use  of  a  second  antibody,  and  using  125 j 
tracers,  proved  to  be  more  sensitive  than  previous  assays.  Originally,  we  used 
them  on  plasma  or  testicular  samples.  Today,  it  is  possible  to  use  these  kits, 
not  only  in  serum  and  plasma,  but  also  in  testicular,  ovarian,  adrenal, 
thyroid  and  tumor  homogenates  and/or  incubation  media  from  humans,  Norway 
rats,  house  mice,  Syrian  hamsters,  Siberian  hamsters,  Mongolian  gerbils, 
woodchucks,  Guinea  pigs,  rabbits,  cattle,  sheep,  pigs,  mink,  and  Canada  geese. 
The  only  requirement  is  that  the  investigated  hormone  be  normally  present  in 
the  specific  sample  of  the  studied  species.  These  assays  will  detect  any 
physiologically  significant  amounts  of  hormone  in  those  samples. 
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EPITOPE-TAGGING  AND  EXPRESSION  OF  THE  PHOTORECEPTOR  cGMP-GATED 
CHANNEL.  E.D.  Lowe  nth  a!.  Augustana  College,  Rock  Island,  IL  61201. 
Phototransduction  involves  a  signaling  cascade  that  leads  to  cGMP  hydrolysis 
and  the  subsequent  closure  of  a  cGMP-gated  cation  channel.  Preliminary  studies 
aimed  at  elucidating  the  mechanism  by  which  the  channel  inserts  into  rod  outer 
segment  plasma  membranes  were  conducted.  The  polymerase  chain  reaction 
was  used  to  attach  cDNA  coding  for  an  antigenic  epitope  to  sequences  coding  for 
the  predicted  first  and  second  transmembrane  domains  of  the  channel.  The 
epitope  was  also  placed  at  the  3*  end  of  a  cDNA  encoding  the  complete  channel. 
Immunocytochemical  analysis  of  the  antigen-tagged  channel  proteins  in  a  human 
embryonic  kidney  cell  line  will  provide  preliminary  data  for  future  studies  in  rod 
cells  of  transgenic  animals. 
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A  MEDICAL  TRAINING  CURRICULUM  THAT  MEETS  THE  NEEDS  OF  UNIVERSAL  AND  PRIMARY 
CARES  WHILE  IMPROVING  THE  QUALITY  OF  MEDICAL  GRADUATES.  Armando  G.  Amador,  SIU 
School  of  Medicine,  Springfield.  IL  62794-9230 

Any  country  needs  to  offer  universal  health  care  to  its  inhabitants,  and  the 
best  way  is  to  have  adequate  numbers  of  well  trained  primary  care  physicians. 
Today  it  takes  at  least  8  years  after  high  school  for  a  person  to  receive  a 
medical  degree.  However,  in  most  cases,  the  graduates  lack  sufficient 
experience.  This  they  hope  to  obtain  in  their  residency,  another  3-7  years. 
The  present  curriculum,  would  allow  the  training  of  primary  care  physicians, 
that  8  years  after  graduation  from  high  school,  would  be  able  to  treat 
patients  without  further  training.  It  would,  however,  not  compromise  the 
ability  of  these  graduates  to  pursue  further  training  in  the  future.  This 
would  accomplished  by  a  two  year  specialized  MedPrep  program  followed  by  2 
years  of  intergrated  biomedical  sciences,  then  2  1/2  years  of  active 
participation  clinical  sciences,  and  ending  with  1  1/2  years  of  rotating 
internship. 
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STUDIES  ON  THE  INFECT IVITY  OF  TOBACCO  MOSAIC  VIRUS  (TMV)  TREATED  WITH* 
FRACTIONS  OF  ZINGIBER  OFFICINALE  SEPARATED  BY  PASSING  THE  ZINGIBER  EXTRACT 
THROUGH  SEPHADEX  G-100  COLUMN-  Bikram  Samra.  Sheeba  Minhas.  and  Amrik  S. 
Phaliwal .  Department  of.  Biology,  Loyola  University  of  Chicago,  Chicago,  IL 
60626.  Extracts  of  Zingiber  Officinale  were  prepared  by  grinding  with  a 
pestle  and  mortar  using  a  phosphate  buffer  of  pH  7.00.  The  Tobacco  Mosaic 
virus  was  cultivated  in  Nicociana  .Torbacum  cv  Turkish  and  purified  by  using  a 
cellulose  column.  Virus  dilution  with  50-100  lesions  per  half  leaf  were 
treated  with  different  fractions  of  Zingiber  extract.  Nine  mixtures  were 
incubated  at  various  time  intervals  at  room  temperature  and'  tested. for 
infectivity  on  ten  day  old  primary  leaves  of  Phaseolus  Vulgaris  cv  pinto. 
Inhibition  of  TMV  infectivity  by  Zingiber  extracts  was  tested  using  two 
procedures.  One  by  rubbing  the  assay  host  with  extracts  and  then  inoculating 
the  host  with  TMV  and  second  by  mixing  TMV  with  the  extract  in  the  test  tube. 
Both  procedures  were  equally  effective.  Using  these  assay  methods,  some 
fractions  were  80%  to  95%  inhibitory  on  the  infectivity  of  Tobacco  Mosaic 
virus . 
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TESTING  THE  INFECTIVITY  OF  CYANOPHAGE  LPP-1  TREATED  WITH  ZINGIBER 
OFFICINALE  FRACTIONS  COLLECTED  BY  PASSING  THE  ZINGIBER  EXTRACT  THROUGH  THE 
SEPHADEX  G-100  COLUMN.  Mechelle  Washington.  Barbara  Zimmers  and  Amrik  S. 
Bhaliwal .  Department  of  Biology,  Loyola  University  Chicago,  Chicago,  IL  60626. 
Attempts  were  made  to  determine  whether  the  extracts  of  Zingiber  Officinale 
inhibited  the  infectivity  of  cyanophage  LPP-1.  Sixteen  fractions  of  5  ml. 
each  were  collected  .through  the  sephadex  column  and  by  washing  the  column  with 
a  saline  solution  pH  7.00.  Preliminary  experiments  suggested  that  fractions- 
10  and  11  were  highly  inhibitory  on  the  infection  of  cyanophage  LPP-1. 
Infectivity  was  tested  by  plating  the  treated  virus  samples  with  cyanobacteria 
and  then  counting  the  infectivity  plaques  after  three  days  of  incubation  at 
room  temperatures  under  200  ft.  candle  light  intensity.  These  findings 
confirmed  our  previous  work  in  the  laboratory  and  suggested  that  most  of  the 
virus  inhibitory  components  are  around  fractions  10  and  11  and  with  further 
efforts  could  be  isolated  in  large  quantities  for  further  biochemical  studies. 
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FURTHER  STUDIES  ON  THE ' INFECTIVITY  OF  CYANOPHAGE  LPP-1  TREATED  WITH 
FRACTIONS  OF  ALLIUM  CEPA  SEPARATED  BY  USING  SEPHADEX  G-100  COLUMN.  Shabana 
Nizami  and  Amrik  S.  Dhaliwal.  Department  of  Biology,  Loyola  University 
Chicago,  IL  60626.  This  research  was  conducted  to  evaluate  if  extracts  of 
Allium  Cepa  inhibited  the  infectivity  of  cyanophage  and  if  inhibitory 
factors  can  be  separated  by  using  sephadex  G-100  column  chromatography. 
Extracts  were  prepared  by  grinding  the  Alliuiti  Cepa  with  a  pestle  and  mortar. 
Fractions  of  the  extract  were  prepared  by  passing  the  extract  through  a 
sephadex  G-100  column.  The  cyanophage  was  cultivated  in  three  week  old 
cyanobacteria  and  purified  by  the  centrifugation  technique.  The  isolated 
virus  was  treated  with  different  fractions  and  after  incubation  at  several 
different  time  intervals  were  tested  for  infectivity  using  three  week  old 
cyanobacteria.  It  was  found  that  some  early  fractions  were  about  90%  more 
inhibitory  than  the  others.  It  was  noted  that  as  the  incubation  time 
increased  the  inhibition  of  virus  infectivity  also  increased. 
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INFECTIVITY  STUDIES  OF  CYANOPHAGE  LPP-1  TREATED  WITH  FRACTIONS  OF 
ALLIUM  SATIVUM  ISOLATED  BY  USING  SEPHADEX  G-100  COLUMN  CHROMATOGRAPHY. 
Taninder  K.  Chadha  and  Amrik  S.  Dhaliwal.  Department  of  Biology,  Loyola 
University  Chicago,  Chicago,  IL  60626.  Cyanophage  LPP-1  was  cultivated  in 
three  week  old  cyanobacteria  grown  at  21  degrees  Celsius  under  200  ft. 
candle  light  intensity.  The  virus  was  partially  purified  by  using  the 
centrifugation  technique..  .Allium  Sativum  was  obtained  from  a  local  grocery 
store,  and  the  extract  was  prepared  by  grinding  it  with  a  pestle  and  mortar. 
Cyanophage  samples  were  treated  with  the  extract  fractions  collected  by 
passing  the  extract  through  the  sephadex  G-100  column.  Infectivity  studies 
of  the  fraction  samples  treated  were  made  by  plating  them  with  cyanobacteria 
and  incubating  them  at  22  degrees  Celsius  under  200  ft.  candle  light 
intensity.  Infectivity  studies  showed  that  selected  isolated  fractions  were 
70-85%  inhibitory.  Statistical  analysis  indicated  that  with  the  increased 
incubation  period  of  the  mixture  of  virus  and  extract  fractions  inhibition 
of  virus  infection  also  increased.  At  0  time  incubation  the  inhibition  was 
around  25  percent  and  at  120  minutes  incubation  inhibition  increased  to  99 
percent . 
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METEOR  SCATTER  OF  RADIO  WAVES.  P.E.C,  Bradley,  Western  Illinois  University, 
Department  of  Physics,  Macomb,  IL  61455.  As  a  meteor  "burns"  in  the  Earth’s 
atmosphere,  it  momentarily  leaves  an  ionized  column  in  its  wake  that  can're- 
flect  radio  waves.  By  tuning  an  FM  receiver  to  a  station  just  over  the  horizon 
and  converting  the  conditioned  analog  signal  to  a  digital  signal;  a  computer 
based  sighting  system  was  constructed.  Using  such  apparatus,  counts  of  meteors 
per  hour  along  with  relative  masses  and  velocities  were  approximated.  This 
meteor  scatter  effect  has  blossomed  into  a  rapidly  growing  industry  known  as: 
meteor  burst  communications  —  providing  backup  links  for  the  military, 
tracking  systems  for  shippers,  and  communications  for  those  who  would  other¬ 
wise  not  have  it.  It  has  become  the  "poor-man’ s-satellite. " 
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PROTON  INDUCED  X-RAY  EMISSION  (PIXE)  SPECTROMETRY.  F.T.  French  III,  Southern 
Illinois  University,  Edwardsville,  II  62025.  Proton  Induced  X-ray  Emission 
(PIXE)  spectrometry  is  a  technique  used  to  determine  the  elemental 
composition  of  matter.  Because  of  its  low  detection -1 imits,  it  is  particular 
ly  useful  in  identifying  trace  elements.  By  measuring  the  intensities  of  the 
photons  associated  with  various  atoms,  we  are  able  to  determine  the  elemental 
composition  of  a  particular  sample.  Presently  at  the  Pacific  Northwest 
Laboratory  in  Richland,  Washington,  the  range  of  analysis  is  from  0.6  to 
40.0  KeV  due  to  the  limitations  of  the  Si/Li  semiconducting  detector  used. 
However,  this  energy  range  covers  elements  from  Na  to  Ba  (K-shell  transitions 
and  up  to  U  (L-shell  transitions). 
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IMPROVING  STUDENT  ACHIEVEMENT  AND  PERSISTENCE  IN  CHEMISTRY  R  1 
Van  Lanen  and  N.  M.  Lockie.  Saint  Xavier  University,  Chicago,  IL  60655. 

Supplemental  Instruction  (SI),  a  non-remedial  academic  support  strategy  which 
targets  high  risk  courses,  has  been  utilized  in  freshman  and  sophomore  level 
chemistry  courses.  Results  of  a  study  of  the  impact  of  SI  on  the  achievement  of 
students  (N  =  308)  in  Chemistry  108  (Principles  of  Organic  and  Biochemistry)  indicate 
that  the  percent  of  D/W/F  grades  for  the  SI  group  is  significantly  lower  than  for  the 
non-SI  group  (14.3%  versus  29.1%).  Mean  final  course  grades  for  the  SI  group  are 
higher  than  for  the  non-SI  group  (2.52  versus  2.21).  Student  evaluation  of  the  SI 
program  is  overwhelmingly  positive.  Supplemental  Instruction  represents  an  effective 
method  for  reducing  the  high  failure  rate  in  chemistry  courses.  However,  consistent 
and  frequent  participation  in  SI  sessions  is  necessary  for  SI  to  have  a  measurable 
impact  on  student  performance.  Suggestions  for  adapting  the  SI  model  to  enhance  its 
effectiveness  in  chemistry  courses  will  be  presented. 
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A  THERMAL  CONDUCTIVITY  EXPERIMENT  SUITABLE  FOR  THE 
INSTRUCTION  OF  HIGH  SCHOOL  SCIENCE  STUDENTS.  R.P.  Brady, 
Southern  Illinois  University,  Carbondale,  TL  62901.  In 
this  paper  a  simple  thermal  conductivity  experiment  whose 
objective  is  to  give  high  school  science  students  a 
fundamental  understanding  of  molecular  energy  transport 
phenomena  is  outlined.  The  inexpensive  and  readily 
available  test  materials  are  described.  Experimental 
procedure  and  typical  results  are  also  given.  Finally, 
conclusions  based  on  molecular  energy  transport  and 
experimental  error  concepts  are  discussed  to  aid  in 
classroom  instruction. 
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A  STUDY  OF  THE  EFFECTS  OF  SUPPLEMENTING  A  COMPUTER  BASED  SCIENCE  LESSON 
WITH  "HANDS  ON"  PRACTICE.  K.  C.  Wise,  Southern  Illinois  University, 
Carbondale,  IL  62901  .  This  paper  describes  an  investigation  of 
alternative  strategies  for  using  microcomputers  to  teach  measurement 
skills  to  seventh  grade  students.  One  g^oup  of  students  received  a 
measurement  lesson  using  a  computer  based  tutorial/  drill  and  practice 
type  instructional  program,  a  second  group  received  a  lesson  using -this 
same  program  supplemented  by  limited  hands  on  practice  of  mass,  length 
and  volume  measurement,  and  a  third  group  received  neither  computer 
based  nor  hands  on  measurement  practice.  The  group  receiving  the 
combination  of  computer-based  and  hands  on  practice  had  the  highest  mean 
score  on  a  written  measurement  skills  test  and  demonstrated  highest 
proficiency  levels  on  actual  measurement  tasks . 
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NEWER  DEVELOPMENTS  IN  COMPUTER  ASSISTED  INSTRUCTIONS.  R.N.  Woll, 
President,  N.  Woll  and  Company,  Inc.,  San  Jose,  IL  62682. 

The  fields  of  education  and  training  have  benefitted  from  the 
advances  in  computer  science.  This  application  area  may  in  the 
long  run  prove  the  most  important  to  our  society.  The  main  focus 
of  this  paper  is  to  trace  the  development  in  the  context  of  man- 
machine  interactions .  Future  developments  now  in  the  research 
stage  will  be  described  and  later  developments  will  be  predicted. 

Computer  Assisted  Instruction  will  be  discussed  in  light  of 
interactive  computer  assisted  instruction,  virtual  reality, 
computer  simulations,  and  the  7th  generation  computer  systens 
which  are  currently  in  the  development  stages. 

These  developments  in  the  field  of  computer  science  will  be 
discussed  in  the  context  of  the  educational/training  applications. 
The  development  of  such  systems  in  education  and  training  can  have 
a  vast  impact  on  the  entire  educational  community. 
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GENDER-BIAS  AND  FEMALE  DISINTEREST  IN  SCIENCE.  LM. 
AbuSharbain.  Southern  Illinois  University,  Edwardsville,  62026.  Teachers 
unknowingly  portray  gender-stereotyped  attitudes  through  their  behavior  and  the 
classroom  climate.  Research  correlates  biased  attitudes  and  interactions  with  the 
pervasive  disinterest  by  female  students  in  elective  science  classes  in  secondary  and 
post  secondary  education  as  well  as  potential  science-related  careers.  Teachers’ 
efforts  to  alter  classroom  interactions  and  environments  can  promote  involvement 
by  previously  disinterested  female  students.  Solutions  involve  use  of  mastery 
learning  strategies,  cooperative  learning  environments,  overt  study  of  the  utility  of 
science,  study  of  science- related  careers,  utilizing  Pygmalion  effect  and  inviting 
science  career  role  models. 
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DRAWING  UPON  STUDENTS*  EXPERIENCE  WITH  SCIENCE  FAIR  PROJECTS 
WHEN  TEACHING  ISSUES  IN  THE  PHILOSOPHY  OF  SCIENCE.  N.  R.  Smalheiser, 
University  of  Chicago,  Chicago,  IL  60637.  Kuhn's  distinction  between  "normal"  and 
"breakthrough"  science  is  often  taught  with  reference  to  historical  figures  such  as  Copernicus. 
In  contrast,  in  my  course  for  undergraduate  non-biology  majors,  I  analyze  a  typical  science  fan- 
project:  The  Effect  of  Caffeine  on  Brine  Shrimp  Motility.  Students  discuss  possible 
underlying  hypotheses  and  analogies  that  could  have  led  to  this  experiment;  list  possible 
experimental  outcomes;  and  propose  new,  unexpected  directions  for  research  that  could  emerge 
from  even  the  most  mundane  project  On  the  one  hand,  if  caffeine  stimulates  shrimp  motility, 
one  might  go  further  to  ask  what  neurons  are  involved.  On  the  other  hand,  one  might  wonder 
why  caffeine,  a  plant  product,  should  be  active  at  all  in  animals  (even  in  humans),  and  go  next 
to  study  the  role  of  caffeine  in  the  ecology  of  the  coffee  plant  "Normal"  vs.  "breakthrough" 
science  can  be  identified  only  in  retrospect  so  the  distinction  is  not  a  useful  working  guide  for 
scientists.  Yet  one  can  prospectively  distinguish  projects  that  as  they  take  the  next  step, 
continue  to  analyze  an  existing  problem  further,  vs.  those  that  consciously  re-evaluate 
underlying  assumptions  and  re-formulate  the  problem  under  study. 
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UNDERSTANDING  AS  INTEGRATED  KNOWLEDGE:  A  MATHEMATICAL  INTER¬ 
PRETATION  OF  THE  RESEARCH.  T.S.H.  Waddington.  University  of 
Chicago,  Chicago,  IL  60637.  An  exercise  in  research  synthesis 
(meta-analysis)  when  there  is  no  empirical  data,  I  mathematically 
interpret  expert  opinion  on  the  subject  of  understanding  in 
education.  The  result  is  a  model  that  specifies  the  relationship 
between  the  total  amount  of  knowledge  in  a  domain  (Kt),  the 
amount  of  knowledge  a  person  has  (K) ,  how  well  the  person  has 
integrated  the  knowledge  (I),  and  what  the  person's  level  of 
understanding  (U)  is;  if  understanding  is  measured  in  terms  of  a 
percent,  then:  U%  =  100/1+exp .-{[  22*exp. -21n ( K )  ]  *  (  [K ( K-l ) /2  ]  *1- 
[ Kt ( Kt-1 ) / 4 ] ) ) •  I  then  show  how  the  model  can  be  applied  to 
teaching,  testing,  and  instructional  objectives.  The  paper  is 
framed  as  and  intended  to  be  not  a  work  of  cognitive  psychology, 
but  a  work  which  stands  to  cognitive  psychology  as  engineering 

stands  to  physics;  it  is  intended  to  help  bridge  the  gap  between 
psychological  research  and  educational  practice. 
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THE  DISTRIBUTION  AND  BIOLOGY  OF  MEROPE  TUBER  (MECOPTERA: 
MEROPEIDAE)  in  Illinois.  J. ,W. .Griffiths  and  M. .A. .Goodrich. 
Department  of  Zoology,  Eastern  Illinois  University,  Charleston, 
IL  61920.  Merope  tuber  was  rarely  collected  in  Illinois  until 
recently,  when  the  modern  Malaise  trap  came  into  use.  We  now 
find  it  to  be  quite  widely  distributed  in  the  state.  Malaise 
traps  have  produced  the  largest  number  of  specimens,  with 
flight  and  pitfall  traps  collecting  smaller  numbers.  U-V  light 
traps  and  diurnal  netting  have  been  unsuccessful  in  collecting 
M*  tuber .  Of  a  total  of  102  specimens  collected  by  all  means, 
71%  were  females.  Based  on  the  relative  success  of  these 
collecting  strategies  and  the  shape  and  number  of  eye  facets, 
we  conclude  that  tuber  is  exclusively  nocturnal.  Seasonal 
occurrence  of  adults  suggest  a  univoltine  life  history, 
although  the  larvae  are  still  completely  unknown. 
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METHODS  AND  MATERIALS  USED  IN  THE  COLLECTION  AND  PRESERVATION 
OF  SOIL  MICROARTHROPODS.  M.  J.  MORRISEY.  Southern  Illinois  University  at 
Edwardsville,  EL  62026.  Soil  microarthropods  are  important  organisms  in  the  overall 
ecology  of  soil,  serving  as  decomposers,  predator  and  prey.  They  include  the  orders 
Collembola,  Diplura  and  Protura.  Their  distribution  is  worldwide  and  can  be  found  in 
decomposing  logs,  under  bark  or  in  fungi  and  in  decomposing  organic  matter.  Because 
of  their  size  (0.5-50  mm),  methods  and  materials  used  in  the  collection  and  preservation 
are  specialized.  A  bulb  planter  was  used  to  obtain  soil  samples  of  a  standard  size. 
Extraction  of  soil  microarthropods  from  soil  samples  was  a  mass  extraction  in  which 
numerous  samples  were  processed  at  once,  using  the  berlese  method.  A  shelf  unit  was 
constructed  in  which  25  samples  could  be  extracted  at  one  time.  Specimens  were 
preserved  in  70%  alcohol  at  all  times.  They  were  counted  and  identified  using  a  dissecting 
scope  and  a  very  fine  paintbrush,  then  transferred  to  small  labeled  glass  vials  for  storage. 
The  data  obtained  from  each  sample  was  recorded  for  future  study. 
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THE  EFFECT  OF  PH,  SALINITY,  AND  TEMPERATURE  ON  THE  HALF-LIFE 
AND  LONGEVITY  OF  MIRACIDI A  OF  ECHINOSTOMA  CAPRONI .  Donna  Ford 
and  Paul  Nollen ,  Western  Illinois  University,  Macomb,  IL  61455. 

Miracidia  hatched  from  eggs  were  placed  in  concavity  slides 
containing  aquarium  water  at  various  pH's,  salinities,  and 
temperatures.  Miracidia  were  counted  as  dead  when  they  stopped 
swimming.  Miracidia  under  control  conditions  of  pH  7.2  and 
22  C  had  a  half-life  of  215  min.  and  a  maximum  longevity  of 
540  min.  In  salinities  of  1%  and  2%  NaCl  half-life  was  reduced 
to  125  and  140  min.  respectively,  and  at  3%  and  4%  half-life 
declined  greatly.  Miracidia  showed  great  tolerance  to  aquarium 
water  adjusted  to  pH  4  through  10.  Outside  of  these  limits, 
half-lives  were  much  reduced.  Miracidial  survival  at  lower 
temperatures  was  greatly  increased  due  to  slow  swimming.  Above 
22  C  half-lives  were  considerably  shortened  until  thermal  death 
was  reached  above  45  C. 
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THE  MATING  BEHAVIOR  OF  ECHINOSTOMA  PARAENSEI  ADULTS  GROWN 
IN  MICE  AND  HAMSTERS.  Paul  Nollen,  Western  Illinois  University, 
Macomb,  IL  61455. 

E .  paraensei ,  an  intestinal  parasite  of  mice  and  hamsters 
is  hermaphroditic,  and  has  the  possibility  of  self-insemination 
by  itself  or  self-  and  cross-insemination  in  groups.  Adults 
were  treated  in  vitro  with  3-H-tyrosine  and  transplanted  to 
uninfected  hosts  in  combinations  of  unlabeled  and  labeled 
worms.  After  5  days,  the  worms  were  recovered  and  processed  for 
autoradiography.  Single  labeled  worms  with  labeled  sperm 
in  their  seminal  receptacles  had  self-inseminated.  Unlabeled 
worms  with  labeled  sperm  in  their  seminal  receptacles  had 
cross-inseminated.  E^.  paraensei  self-inseminated  in  isolation 
and  both  self-  and  cross-inseminated  in  groups,  an  identical 
mating  behavior  to  2  other  Echinostoma  species,  but  unlike 
3  species  of  eyeflukes,  which  never  self-inseminate  in  groups. 
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FUNGAL  HOST  RELATIONSHIPS  IN  THE  GENUS  TRITOMA  (COLEOPTERA: 
EROTYLIDAE) .  M.  A.  Goodrich.  Department  of  Zoology,  Eastern 
Illinois  University,  Charleston,  IL  61920.  Ten  of  the  twelve 
species  and  subspecies  of  Tritoma  that  occur  in  North  America 
have  been  collected  in  Illinois.  Recent  field  work  has 
provided  important  additional  data  on  the  host  relationships  of 
eight  of  these  taxa:  Tritoma  angulata,  T.  bicmttata  affinis,  X. 
biauttata  biauttata.  X«  humeral is.  X*  mimetica.  T.  pulchra,  X* 
sanguinioennis  and  X*  uniQQlPE*  These  species  will  be 
characterized  and  illustrated  and  the  host  preferences  for  each 
of  the  eight  taxa  will  be  presented.  Host  data  is  still 
lacking  for  two  species  recorded  for  Illinois,  X-  aulica  and  X* 
tenebrosa,  both  of  which  have  been  only  rarely  collected  in 
Illinois  and  not  at  all  in  recent  years. 
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ADRENAL  FUNCTION  IN  CANADA  GEESE  (Branta  canadensis  interior) .  Armando  G . 
Amador,  Alan  Woolf*  and  Robert  D.  Hilgers,  SIU  School  of  Medicine, 
Springfield.  IL  62794;  *SIU  Cooperative  Wildlife,  Carbondale,  IL  62901 
Canada  geese  are  an  important  natural  and  economic  resource  in  Sourthern 
Illinois.  However,  very  little  is  known  about  the  endocrine  function  of  geese 
in  general.  It  was  decided  to  study  adrenal  function  in  adult  (>2  year-old) 
male  and  female,  and  in  juvenile  (1  year-old)  female  Canada  geese.  Adrenals 
were  obtained  and  steroids  were  determined  by  RIA.  As  in  domestic  geese, 
Canada  geese  lack  adrenal  17-hydroxylase.  Between  adult  geese,  corticosterone 
and  aldosterone  levels  were  similar,  but  adult  females  had  greater  aldosterone 
content  than  juveniles  females.  Adult  males  had  higher  progesterone  and 
testosterone  concentrations  than  adult  females,  which  also  had  lower  levels  of 
progesterone  than  juvenile  females.  This  indicates  that  developmental 
differences  in  adrenal  function  exist  in  Canada  geese,  specially  as  it  refers 
to  aldosterone  synthase.  These  differences  are  more  pronounced  than  the  sexual 
dimorphism-related  ones. 
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THYROID  FUNCTION  IN  CANADA  GEESE  ( Branta  canadensis  interior).  Armando  G. 
Amador,  Alan  Woolf*  and  Robert  D.  Hilgers,  SIU  School  of  Medicine , 
Springfield.  IL  62794;  *SIU  Cooperative  Wildlife,  Carbondale,  IL  62901 
Canada  geese  are  an  important  natural  and  economic  resource  in  Sourthern 
Illinois.  However,  very  little  is  known  about  the  endocrine  function  of  geese 
in  general.  We  decided  to  study  adrenal  function  in  adult  (>2  year-old)  male 
and  female,  and  in  juvenile  (1  year-old)  female  Canada  geese.  Thyroids  and 
livers  were  obtained,  and  hormones  were  determined  by  RIA.  Between  adult 
geese,  no  differences  in  thyroid  or  hepatic  thyroid  hormone  levels  were 
observed.  However,  juvenile  females  had  had  a  seven-times  more  active  thyroid 
deiodination,  and  higher  triiodothyronine  levels,  than  adult  females,  whereas 
both  had  similar  hepatic  deiodination  and  no  differences  in  hepatic 
triiodothyronine.  The  data  indicates  that  developmental  changes  in  the  control 
of  deiodinases  are  tissue-specific  in  the  thyroid  and  liver,  as  it  occurs  in 
chickens  and  mammals. 
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VARIATION  IN  MOURNING  DOVE  CALL-COUNTS  RELATIVE  TO  LAND  USE  IN  ILLINOIS.  S.L. 
Horn ,  R . J ♦  Gates,  J.L.  Roseberrv,  and  A.  Woolf.  Southern  Illinois  University, 
Carbondale,  IL  62901.  Agricultural  and  urban  development  have  been  associated 
with  population  declines  in  grassland  breeding  birds  throughout  the  midwestern 
United  States.  We  examined'  temporal  and  regional  changes  in  land  use  along 
mourning  dove  call-count  routes  in  Illinois  and  compared  these  to  population 
trends  derived  from  the  routes.  Aerial  photographs  were  used  to  classify  land 
use  and  habitat  for  20  routes  during  3  time  periods  (1965-1973,  1977-1982,  and 
1988).  Classified  photos  were  digitized  and  quantified  using  a  geographic 
information  system  (GIS).  There  were  only  small  changes  (<  10.7%)  in  land  use 
along  the  routes  between  1965  and  1988.  Seventeen  routes_  showed  an  increase  in 
cropland  (x  =  2.7%)  and  a  decrease  in  herbaceous  cover  (x  =  2.7%).  All  routes 
exhibited  a  decline  in  the  amount  of  wooded  open  canopy  cover  (x  =*  1.7%)  while 
16  routes  showed  an  increase  in  forest  cover  (x  =  1.1%).  Population  indices 
suggested  stable  trends  for  10  routes,  a  decreasing  trend  for  1  route,  and 
nonlinear  trends  for  9  routes.  Our  findings  of  no  gross  changes  in  land  use 
since  1965  are  consistent  with  stable  population  trends  derived  by  the  U.S.  Fish 
and  Wildlife  Service  for  Illinois. 
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SOME  RECENT  UPSTREAM- TO -DOWNSTREAM  DIFFERENCES  IN  ILLINOIS  RIVER  FISH 
COMMUNITIES.  T.V.  Lerczak  and  R.E.  Sparks,  and  K.D.  Blodgett.  Illinois 
Natural  History  Survey,  Havana,  IL  62644.  Fish  populations  were  sampled  by 
electrofishing  at  26  stations  during  low  water  from  late  August  to  October, 
1989-1993.  Sixty  species  from  12  families  were  collected.  Gizzard  shad  and 
carp  were  abundant  throughout  the  river,  averaging  19.8%  (median  -  17.4%)  and 
7.6%  (median  -  5.9%)  of  catches  by  reach  (N  -  27),  respectively.  Bluegill 
were  abundant  in  most  reaches  (mean  -  11.6%,  median  -  7.8%).  Rock  bass, 
smallmouth  bass ,  shiners,  and  minnows  were  more  abundant  in  the  upper  reaches 
(near  Chicago) ;  while  bigmouth  buffalo  and  white  crappie  were  more  abundant  in 
other  reaches.  The  average  percentage  of  catch  by  weight  for  carp  was  46.1 
(median  -  45.8%).  Goldfish  were  important  to  catches  by  weight  in  upper 
reaches  only.  Freshwater  drum  and  white  bass  were  more  important  to  catches 
by  weight  in  lower  reaches.  Species  distributions  may  be  a  reflection  of 
longitudinal  habitat  differences  (e.g.,  backwater  availability  for  spawning) 
and  population  expansion  of  certain  species  (e.g.,  bluegill,  largemouth  bass) 
that  responded  to  less  pollution  loading  in  recent  decades. 
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A  NEW  TYPE  OF  DINOFLAGELLATE  CHLOROPHYLL.  D.  M.  Miller  and  C.  W.  Venable , 
Southern  Illinois.  Carbondale,  IL  62901.  While  developing  methods  for  separating  components 
from  dinoflagellates,  we  discovered  a  blue  chlorophyll.  We  purified  large  amounts  of  the  new 
chlorophyll  and  looked  further  at  the  structure  by  ^H,  13c  NMR  and  proton-proton  correlated 
spectroscopy  ('^H  COSY).  In  the  proton  data  several  differences  can  be  seen;  (1)  the  6  25s  is 
missing  (2)  the  2.6  and  2.45  methylene  signals  are  missing  and  (3)  resonances  in  ring  IV  (H-7, 
H-8,  8-Me)  are  significantly  shifted.  Furthermore  in  the  blue  chlorophyll  trace,  a  large  resonance 
at  226  is  coupled  to  the  4.55  ppm  signal,  something  not  observed  in  standard  chlorophyll  a.| 
Hence,  we  conclude  the  new  chlorophyll  a666.  has  a  ring  with  covalent  bonding  of  C-7a  with  C- 
10.  This,  then,  documents  the  extraction,  separation,  and  structural  determination  and  of  a  new 
form  of  chlorophyil-a  in  dinoflagellates. 
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INFLUENCE  OF  NITROGEN  SOURCE  AND  DEFOLIATION  ON  THE  COUMESTROL 
CONCENTRATION  IN  SOYBEANS  .  A.Khanna  and  V.  Borowicz  and  M. A. Jones.  Illinois  State 
University,  Normal,  IL  61790.  Plant  chemistry  and  attack  by  plant  herbivores  are  strongly  linked  to  the 
environmental  levels  of  nitrogen.  The  effects  of  nitrogen  and  defoliation  on  the  production  of 
coumestrol,  a  carbon-based  defense  compound  in  soybean,  were  determined  by  assigning  the  plants  to 
one  of  six  treatments  that  were  a  combination  of  nitrogen  source  and  defoliation.  Coumestrol  analysis  in 
the  foliar  tissue  was  done  by  methanol  extraction  followed  by  HPLC.  Nitrogen  source  and  defoliation 
both  had  a  significant  effect  on  the  concentration  of  coumestrol.  Defoliated  plants  had  more  coumestrol 
(0.065ug/100mg  dry  wt)  than  the  plants  that  were  not  defoliated. (0.049  ug/lOOmg  dry  wt)  Nitrogen- 
stressed  plants  had  a  higher  coumestrol  concentration  (50%)  than  the  nitrogen-fixing  and  nitrogen- 
fertilized  plants.  We  conclude  that  nitrogen-stressed  plants  produce  more  coumestrol  then  nitrogen-rich 
or  nitrogen-fertilized  plants  when  defoliated.  This  study  was  funded  by  the  Sigma  Xi  and  the  Phi  Sigma 
research  grants. 
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PROFILES  OF  WATER  QUALITY  AND  VEGETATION  IN  HIGH  QUALITY  SEEP  AND  MARSH 
COMMUNITIES  IN  VERMILION  COUNTY,  ILLINOIS.  Marilyn  J.  Morris^.  Scott  D.  Simon 1.  Richard 
A.  CahiltL  and  John  D. Steele^.  1  Illinois  Natural  History  Survey  and  ^Illinois  State  Geological  Survey, 
Champaign,  Illinois,  61820.  The  purpose  of  this  study  was  to  profile  water  chemistry  and  vegetation  in 
high-quality  groundwater-fed  natural  wetlands,  and  to  identify  a  relationship  between  the  two.  Water 
chemistry  and  floristic  sampling  was  completed  at  14  stations  in  1 1  free-flowing  seeps  and  their  associated 
wetlands.  The  sites  are  located  in  east-central  Illinois,  within  the  watersheds  of  the  Middle  Fork  and  the 
Vermilion  River.  Water  chemistry  parameters  were  measured  four  times  during  the  year  and  included 
nutrients,  and  common  anions  and  cations.  Plant  species  found  within  a  5-m  radius  circle  around  the 
groundwater  discharge  area  and  their  associated  abundance  data  were  recorded.  In  addition,  site  characteristics 
such  as  slope,  aspect,  and  canopy  cover  were  described.  The  range  of  nutrients  and  major  cations  and  anions 
was  generally  low,  in  contrast  to  nitrate  and  sulfate  levels,  which  varied  spatially  and  seasonally.  Statistical 
analysis  grouped  the  sites  into  four  types  of  groundwater  discharge  and  four  types  of  plant  communities. 
Further  work  is  needed  to  clarify  the  relationship  between  water  chemistry  and  plant  communities.  The 
results  provide  a  baseline  of  water  chemistry  parameters  for  comparison  with  other  natural  wetlands,  as  well 
as  with  wetland  restorations  and  creations. 


74 

IMPORTANCE  OF  LIFE  HISTORY  STUDIES  IN  PLANT  REINTRODUCTIONS, 

Marian  Smith  and  Thomas  Keevin.  Southern  Illinois  University  at  Edwardsvillei  IL 
62026  and  U.S.  Army  Corps  of  Engineers,  St.  Louis,  MO  63103.  Boltonia  decur- 
rens,  a  member  of  the  Asteraceae  restricted  to  the  Illinois  River  Floodplain,  was 
IS  u  fiS  t^lreatenec^  *n  1988-  A  population  was  discovered  in  a  borrow  pit  that  was 
to  be  flooded  after  closure  of  the  Melvin  Price  Locks  and  Dam.  The  USACE  entered 
into  Section  7  consultation  with  the  U.S.  Fish  &  Wildlife  Service  in  1989  to  devel¬ 
op  a  mitigation  plan,  including  transplanting  a  portion  of  the  population  to  other 
areas  on  Corps’  land.  Although  B.  decurrens  produces  ca.  50,000  seeds/mature 
p  ant,  no  natural  seedling  recruitment  occurred  in  the  4  years  following  the  trans¬ 
plant  effort.  Subsequent  studies  of  the  species  indicated  that  B.  decurrens  had  low 
germination  and  seedling  survival,  even  under  greenhouse  conditions,  on  soil  from 
the  transplant  plot.  High  germination  and  seedling  survival  occur  only  on  saturated 
soils  with  a  large  sand  component,  and  naturally-reproducing  populations  persist 
only  in  areas  where  periodic  disturbance  occurs.  If  reintroduction  is  to  become  a 

component  of  endangered  species  recovery  plans,  life  history  studies  should  be  a 
requirement. 
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ULTRASTRUCTURE  OF  THE  DIGESTIVE  TRACT  OF  PHASCOLOSOMA  AGASSIZI 
(SIPUNCULIDA).  D..Kur\lo  and  L.Dvbas .  Knox  College,  Galesburg,  IL  61401. 

Sipunculans  are  unsegmented  marine  invertebrates  whose  basic  body  plan  consists  of  thick,  bulbous 
posterior  trunk  and  a  narrow  retractile  introvert  for  burrowing  and  feeding.  The  recurved  digestive  tract 
consits  of  a  mouth  surrounded  by  tentacles,  a  straight  esophagus  in  the  introvert,  and  a  descending  and 
ascending  spirally  wound  U-shaped  gut  Based  on  light  and  transmission  electron  microscopic  observation 
of  three  different  regions  of  the  digestive  tract  (tentacles,  esophagus  and  gut  coil)  in  the  sipunculid 
Phascolosoma  agassizi ,  an  attempt  has  been  made  to  correlate  structure  with  function  and  to  trace  the  path 
of  the  digestion  process  in  this  species.  Tentacles  have  dual  role;  cilia  on  their  oral  surface  produce  feeding 
currents;  tentacles  also  function  as  a  surface  for  gas  exchange.  The  presence  of  goblet  cells,  ciliated 
epithelium  and  cytoplasmic  granules  in  sipunculan  esophagus  indicates  a  complex  role  in  digestion.  Cilia 
and  microviii  were  found  on  the  intestinal  coil.  For  the  First  time,  fixed  urns  were  observed  on  the 
coelomic  side  of  the  esophagus  and  gut  coil  of  P.agassizi.  Similarity  to  free-swimming  ciliated  urns  in  the 
coelomic  fluid  of  P.agassizi ,  fixed  urns  are  most  likely  capable  of  capturing  cell  debris  and  foreign  particles 
as  indicated  by  presence  of  numerous  cilia  on  one  of  the  urn  components.  Cilia  on  the  urns  may  also  serve 
as  feeding  membranelles  for  trapping  matter. 
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THE  ROLE  OF  INTRACELLULAR  CALCIUM  IN  SIGNAL  TRANSDUCTION  DURING 
CELL  PROLIFERATION  AND  DIFFERENTIATION.  A.  Rhee  and  P.  Wanda , 
Southern  Illinois  University,  Edwardsville ,  IL  62026. 

The  effect  of  calcium  release  during  induction  of  cell  development 
in  the  human  leukemic  cell  line  K562  was  investigated  and 
studied.  Mammalian  cell  proliferation  and  development  are 
initiated  when  chemical  signals  are  received  from  the  external 
environment  and  mediated  to  the  nucleus  by  means  of  a  second¬ 
ary  signal  system  involving  inositol  phosphate  lipid  metabolism 
and  concurrent  calcium  release  from  intracellular  stores. 

K562  were  labelled  with  the  single  wavelength  calcium  probe 
called  Fluo-3  at  a  5nM  concentration  and  were  induced  to  diff¬ 
erentiate  by  either  genistein  or  12-0-tetradeeanoylphorbol- 
13-acetate.  Growth  was  stimulated  by  epidermal  growth  factor. 
Intracellular  calcium  was  quantitated  by  fluorescent  measurement 
in  a  Sequoia-Turner  model  450  fluorimeter. 


77 

IS  SELENIUM-DEPENDENT  GLUTATHIONE  PEROXIDASE  INVLOVED  IN  OXYGEN  DEFENSE  IN 
DROSOPHILA  MELANOGASTER  ?  D.Kurvlo.  B.W.Geer  and  C.Baumgardner.  Knox  College,  Galesburg,  EL 
61401. 

Free  radicals  and  peroxides  generated  during  a  number  of  bio-chemical  processes  in  aerobic  organisms  are  reactive  and 
can  inflict  damage  to  macromolecules  such  as  DNA,  enzymes,  membranes  and  proteins.  This  may  lead  to  cancer, 
damage  to  organs  and  speeding  of  the  aging  process.  Catalase,  superoxide  dismutase  and  glutathione  peroxidase 
(GPx)  provide  a  line  of  defense  against  oxidative  damage  by  peroxides  and  free  radicals.  The  enzymatic  mechanisms 
by  which  insects  defend  themselves  from  oxidative  stress  have  received  little  attention  compared  to  mammalian 
species.  Also,  it  is  doubtful  whether  insects  have  GPx.  This  prompted  our  investigation  to  determine  if  GPx  is 
present  in  Drosophila  melanogaster.  Since  selenium  (Se)  is  a  known  component  of  mammalian  GPx,  one  of  our 
goals  is  to  determine  the  nutritional  requirements  for  Se,  as  well  as  its  toxicity  in  D.  melanogaster.  Attempts  have 
been  made  to  induce  GPx  in  D. melanogaster  by  exposing  third  instar  larvae  to  paraquat,  ethanol  and  excess  Se  in  the 
diet  The  role  of  the  enzyme  glutathione  transferase  (GT)  has  been  examined  since  GT  may  have  a  peroxidase 
activity  in  addition  to  its  xenobiotic  conjugative  activity.  The  peroxidase  activity  may  help  an  organism  to 
overcome  oxidative  stress.  Finally,  a  survey  employing  Se-75  labelling,  autoradiography  and  electrophoresis  has 
been  made  in  order  to  determine  whether  selenoproteins  are  present  at  different  life  stages  of  D.  melanogaster. 
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THE  EFFECTS  OF  DIETARY  GLYCEROL  AND  ETHANOL  UPON  MAJOR  ALCOHOL  DEGRADING 
ENZYMES,  LIPID  SYNTHESIS,  AND  ORGANIC  ACID  FORMATION  IN  DROSOPHILA  MELANOGASTER. 
N.H.  Khan .  C.A  Baumgardner .  and  RW.  Geer  PhD.  Knox  College,  Galesburg,  IL  61401.  Drosophila  melanogaster 
lives  on  fermenting  vegetation  which  produces  ethanol  (a  primary  alcohol)  and  other  alcohols.  Consequently,  D. 
melanogaster  has  developed  a  high  tolerance  to  the  toxic  effects. of  ethanol.  D.  melanogaster  is  able  to  utilize 
alcohols  as  a  nutrient  because  they  contain  alcohol  dehydrogenase  (ADH;  alcohol  oxireductase;  E.C.  1.1. 1.1)  and  sn- 
glycerol-3-phosphate  dehyrogenase  (GPDH,  E.C.  1.1. 1.8),  which  are  involved  in  the  ADH  pathway.  The  entire 
ADH  pathway  is  responsible  for  degrading  more  than  90  percent  of  the  ethanol  consumed  by  D.  melanogaster  (Geer, 
et  a/.,1985,  Deltombe-Lietaert,  1979).  In  this  study  we  investigated  if  glycerol  is  metabolized  in  ways  similar  to 
that  of  ethanol,  utilizing  the  enzymes  ADH  and  GPDH.  Glycerol  can  induce  both  ADH  and  GPDH.  A  time  course 
study  indicated  an  induction  of  ADH  due  to  glycerol  to  occur  between  10  to  16  hours  and  GPDH  between  2  to  4 
hours.  Both  ADH  and  GPDH  reach  their  optimal  degradation  point  for  glycerol  at  approximately  24  hours.  It  is 
known  that  glycerol  may  serve  as  the  esterification  point  for  the  addition  of  fatty  acids  leading  to  lipid  synthesis. 
Our  study  has  suggested  that  dietary  glycerol  may  be  shuttled  into  lipid  synthesis  in  D.  melanogaster .  When  D. 
melanogaster  is  subjected  to  ethanol  and  glycerol  at  the  same  time,  the  alcohol  degradation  system  appeared  to 
prefer  ethanol  for  lipid  synthesis  over  glycerol.  A  preliminary  study  examining  the  organic  acids  involved  in  the 
Krebs  cycle  exhibited  changes  in  their  ratios  due  to  the  presence  of  glycerol  and  glycerol  combined  with  ethanol. 
Ihronph  thic  ctiviv  wft  have  sained  a  basic  understanding  of  the  degradation  of  glycerol  by  D.  melanogaster. 
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EFFECTS  OF  PHOSPHOLIPID  COMPOSITION  AND  ETHANOL  ON  THE  PROPERTIES  OF 
MEMBRANES  IN  DROSOPHILA  MELANOGASTER  LARVAE.  S.V.  Manias  and 
C.  Baumgardner,  and  B.W.  Geer,  Ph.D..  Knox  College,  Galesburg,  IL  61401. 

The  larval  fatty  acid  composition  of  neutral  and  membrane  lipids  was  determined  in  wild  type 
Drosophila  melanogaster  larvae  that  were  fed  choline  analogues  and  in  correlation  to  ethanol. 
Ethanol  affects  the  fluidity  of  cell  membranes  in  Drosophila  melanogaster  1)  directly  by  wedging 
into  the  membrane  and  2)  indirectly  by  stimulating  the  accumulation  of  shorter  chain,  unsaturated 
fatty  acids.  Ethanol  also  causes  an  increase  of  phosphatidylethanolamine  and  a  decrease  of 
phosphatidylcholine  in  the  membranes.  This  project  is  designed  to  investigate  the  importance  of  the 
phospholipid  head  group,  choline,  to  membrane  fluidity  and  to  ethanol  tolerance.  Reduction  in 
dietary  concentration  of  choline  results  in  a  decline  in  the  level  of  tissue  phosphatidylcholine  in 
third  instar  larvae.  When  carnitine  is  supplied  in  the  diet,  it  is  decarboxylated  to  B-methylcholine 
and  phosphatidyl-B-methylcholine  is  formed.  The  effects  of  phospholipid  analogues  on  the  fluidity 
of  mitochondrial  membranes  were  examined  by  using  ESR  Spectroscopy.  The  substitution  of  B- 
methylcholine  may  lead  to  changes  in  the  fatty  acid  composition  of  membranes  and  to  a  change  in 
the  relative  proportions  of  the  major  phospholipids.  Drosophila  melanogaster  will  be  analyzed  for 
coordinate  changes  in  these  membrane  traits  and  associated  changes  in  ethanol  tolerance. 
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ISOLATION  OF  DNA- ASSOCIATED  PROTEINS  FROM  CULTURED  TOBACCO  CELLS.  lL__Rur)t  and 
A.  Baich .  Southern  Illinois  University  at  Edwardsville,  Edwardsville,  IL 
62026-1001.  Chromatin  was  isolated  from  tobacco  cells  in  culture  to  study  the 
characteristic  associated  proteins,  specifically  the  High  Mobility  Group 
Proteins  and  histones.  The  chromatin  was  treated  with  sulfuric  acid  and 
digested  with  DNAse  for  1  hour  at  37 *C  in  0.5M  NaCl  to  separate  proteins  from 
nucleic  acid.  The  proteins  were  separated  by  SDS-PAGE  analysis,  purified  via 
size  exclusion  gel  chromatography  and  analyzed  with  High  Performance  Liquid 
Chromatography. 
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THE  EFFECTS  OF  HEAT  SHOCK  AND  ETHANOL  ON  THE  FATTY  ACID  PROFILES  AND  ENZYME 
ACTIVITIES  OF  DROSOPHILA  MELANOG ASTER.  J.S.  Robinson  and  B.W.  Geer  and  C. 
Baumgardner.  Knox  College,  Galesburg,  IL  61401.  Previous  research  has  given  some 
indication  that  Drosophila  melano  gaster  has  a  common  means  to  adapt  to 
environmental  stress  (hot,  cold,  dessication,  ethanol,  etc.)  This  project  is  being 

conducted  to  attempt  to  find  a  correlation  between  ethanol  tolerance  and 
thermotolerance  as  it  relates  to  fatty  acid  profiles,  enzyme  activity,  and  the  presence 
of  heat  shock  proteins.  There  is  some  evidence  that  heat  shock  leads  to 
thermotolerance  and  it  is  well  documented  that  ethanol  treatment  leads  to  higher 
ethanol  tolerance.  The  basis  of  this  study  is  an  attempt  to  see  if  ethanol  treatments 
may  lead  to  thermotolerance  or  vice  versa  and  also  if  these  effects  are  additive  at 
certain  temperatures.  Some  methods  being  employed  in  this  project  include  gas 
chromatography,  sterile  transfer,  enzyme  assays  and  SDS  PAGE  electrophoresis. 
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IGNITION  AND  ENVIRONMENTAL  EFFECTS  OF  WILDFIRES  AS  RELATED 
TO  GIANT  IMPACTS.  G.S.  Kufner  and  W.S.  Wolbach.  Illinois  Wesleyan 
University,  Bloomington,  IL  61702.  Soot  has  been  discovered  by  Wolbach  et  al.  at 
the  K/T  boundary  in  various  geographic  locations,  supporting  the  theory  that 
worldwide  wildfires  were  ignited  by  the  impact  of  a  giant  meteorite  which  caused 
mass  extinction  65  million  years  ago.  This  project  examines  a  deep  sea  core 
sample  from  the  North  Central  Pacific  Ocean  for  evidence  of  soot.  Soot  discovery 
at  this  site,  the  only  deep  ocean  site  to  be  studied,  would  support  the  theory  that 
soot  distribution  from  the  fires  was  worldwide.  In  another  project,  samples  from 
the  suevite  breccia  of  the  Kara/Ust-Kara  craters  in  Russia  (unrelated  to  the  K/T 
impact)  are  being  examined  for  soot  to  find  evidence  of  fires  triggered  by  a 
different  impact.  Reduced  carbon  has  been  found  in  both  the  core  and  crater 
samples,  however  further  examination  is  needed  to  confirm  the  presence  of  soot. 
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ATTRACTrON  OF  THE  PINEAPPLE  BEETLE,  Carpophilus  humeralis  (F.),  TO  FRUIT  BY 
MICROBIAL  CHEMICALS.  B.  W.  Zilkowski  and  R.  J.  Bartelt.  National  Center  for 
Agricultural  Utilization  Research,  USDA-ARS,  Peoria,  EL  61604.  The  pineapple  beetle  (family 
Nitidulidae)  is  a  pest  of  many  fruit  crops  in  tropical  areas.  Volatile  chemicals  released  when  a 
pineapple  beetle  feeds  on  fruit  (e.g.,  orange  or  pineapple)  are  very  attractive  to  additional 
pineapple  beetles.  Key  attractants  were  identified  as  2,5-diisopropylpyrazine,  4-ethylguaiacol, 
and  2-phenylethanol.  In  laboratory  tests,  the  beetles  fly  readily  to  these  chemicals,  at  very 
minute  levels.  Unexpectedly,  these  attractants  were  found  to  be  produced  by  microorganisms 
(which  the  beetles  can  carry  to  the  fruit),  rather  than  by  the  beetles  themselves  or  by  the  fruit. 
The  chemicals  are  highly  synergistic  with  each  other  and  are  further  synergized  by  other,  more 
abundant  fermentation  volatiles  such  as  small  esters.  Beetle-produced  pheromones  have  been 
identified  from  many  other  Carpophilus  species,  but  none  has  been  demonstrated  so  far  in  the 
pineapple  beetle.  In  this  species,  the  microbial  chemicals  may  serve  a  pheromonal  function,  by 
allowing  beetles  to  locate  each  other  for  mating.  In  practice,  these  chemicals  could  be  used  to 
monitor  or  control  the  pineapple  beetle. 
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RISK  ASSESSMENT  OF  PESTICIDES  ON  DITCH-DWELLING  MUSKRATS.  S.E.  Juhlin,  R. S . 
Halbrook,  and  A.  Woolf,  Cooperative  Wildlife  Research  Laboratory,  Southern 
Illinois  University.  Carbondale,  IL  62901.  Rise  in  pesticide  use  has  been 
perceived  to  be  the  cause  of  decline  in  Illinois  muskrat  ( Ondatra  zlbethicus) 
populations  in  recent  decades.  Using  retrospective  risk  assessment  methods,  the 
risk  of  pesticides  to  ditch-dwelling  muskrats  in  Henry  County,  IL  was  determined. 
The  Pesticide  Root  Zone  Model  (PRZM)  and  Exposure  Analysis  Modeling  System 
(EXAMS)  revealed  Expected  Environmental  Concentrations  (EEC)  of  applied 
pesticides  used  in  the  assessment.  A  preliminary  model  revealed  EECs  that  were 
below  established  endpoints  of  exposure  set  at  10%  below  reported  No  Observed 
Effect  Levels  (NOEL).  Field  validation  of  the  assessment  included  residue 
analysis  of  water  and  muskrat  tissue  from  Henry  County,  IL.  Analysis  of  water 
samples  collected  October  1993  revealed  Atrazine  and  other  contaminants  in  trace 
amounts.  Analysis  of  muskrat  liver  samples  collected  1991  and  1992  revealed 
trace  amounts  of  contaminants.  Modeled  worst-case  scenarios  of  exposure, 
including  increased  application  rates  and  storm  runoff  events,  determined 
conditions  necessary  to  induce  adverse  effects. 
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LAKE  MANAGEMENT  PROGRAM.  Raman  K.  Raman,  S.D.  Lin,  and  D.L.  Hullinger,  Illinois 
State  Water  Survey,  P.0.  Box  697,  Peoria,  IL  61652.  The  Illinois  State  Water 
Survey  (ISWS)  Chemistry  Divisionl  has  an  ongoing  lake  management  research  program. 
The  applied  research  focus  for  the  program  is  limnological  investigations  encom¬ 
passing  diagnostic/feasibility  studies,  post-restoration  monitoring  (phase  III) 
(both  these  studies  are  supported  and  funded  by  the  USEPA  Clean  Lakes  Program) , 
management  of  water  supply  impoundments  to  control  taste  and  odor  problems  in  the 
finished  waters,  management  of  recreational  lakes  to  prevent  fish  kills  and  to 
enhance  water  quality  conditions  of  the  lakes,  etc.  Posters  will  illustrate  the 
work  elements  involved  in  diagnostic/feasibility  studies,  phase  III  monitoring, 
controlling  taste  and  odor  problems  in  water  supply  impoundments,  and  lake  manage^ 
ment  for  avoiding  fish  kills  in  a  recreational  lake.  The  lake  management  technique 
developed  by  ISWS  for  controlling  taste  and  odor  problems  in  water  supply  impound¬ 
ments  is  being  used  successfully  in  nearly  25  lakes  in  Illinois. 
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INHIBITION  OF  LEUKEMIA  CELL  GROWTH.  C.  Chia  and  P.  Wanda,  Southern  Illinois 
University,  Edwardsville,  IL  62026. 

The  effects  of  protein  phosphatase  inhibitors  on  the  proliferative  capacity 
of  two  human  leukemia  cell  lines  were  investigated.  Our  previous  work  iden¬ 
tified  that  tyrosine  kinase  activity  was  involved  in  signal  transduction  at 
the  cell  surface  of  the  human  leukemia  cell  lines,  K562  and  HL60.  This  activ¬ 
ity  was  correlated  with  differentiation  along  the  erythrocytic  and  megakaryo- 
cytic  lineages,  respectively.  In  this  study,  we  grew  K562  and  HL60  cells  in 
the  presence  or  absence  of  either  10  nM  N— ( 2 — [ methylamino] ethyl )-5-isoquino- 
line-sulfonamide  hydrochloride  (H8)  or  1  uM  okadaic  acid.  We  found  that 
growth  was  inhibited  in  the  presence  of  these  agents,  yet  cell  viability 
remained  greater  than  95%  as  determined  by  the  trypan  blue  exclusion  test. 

When  the  agent  was  removed  by  washing,  logarithmic  growth  resumed. 
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RESPIRATION  OF  HUMAN  FIBROBLASTS  IN  VITRO.  M.E  Connolly,  Rush 
University,  Chicago,  IL  60612  and  P.J.  Nielsen,  Western  Illinois  University,  Macomb,  IL 
61455. 

Respiration  was  studied  on  human  newborn  skin  fibroblasts  grown  in  biological 
oxygen  demand  bottles.  Population  doubling  levels  were  seen  to  fluctuate  from  a  high  of 
5.00  PDL’s  at  passage  6,  to  a  low  of  3.90  PDL’s  at  passage  4,  and  an  average  of  4.40  PDL’s. 
The  cumulative  population  doubling  level  reached  39.57  CPLD’s  by  the  end  of  the  . 
experiment  at  passage  12.  Oxygen  uptake  was  noted  to  be  relatively  constant  throughout 
the  lifespan  of  the  cells  at  an  average  of  0.85  ulOj/hour/lO6  cells  with  a  high  of  1.79 
ul02/hour/106  and  a  low  of  0.289  ul02/hour/106 .  The  respiration  within  passage  5 
decreased  from  the  early  days  and  slowly  increased  in  later  days  of  the  passage.  The 
protein  content  within  passage  5  was  at  its  highest  level  at  day  2  with  12.56  ug  protein/ 106 
cells  and  slowly  tapered  off  to  a  low  of  6.59  ug  protein/ 106  cells.  Pulse  labeled  nuclei  with 
3H-Thymidine  demonstrated  a  linear  relationship  with  passages  from  a  high  at  passage  2  of 
899F and  a  low  of  29%  at  passage  12.  The  use  or  different  sera  in  the  respiraiion  studies 
offered  no  observably  consistent  trends. 
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A  DESCRIPTION  OF  THE  DESIGN  AND  EFFECTS  OF  AN  ISSUES  ORIENTED 
ENVIRONMENTAL  EDUCATION  CURRICULUM  K.  C.  Wise,  and  G.  Saundera  . 
Southern  Illinois  University,  Carbondale,  IL  62901.  This  poster 
describes  the  components  of  a  curriculum  program  designed  to  take 
students  beyond  simple  awareness  of  STS  or  environmental  issues.  The 
program  also  helps  students  develop  the  skills  needed  to  analyze, 
independently  investigate,  and  develop  action  plans  for  issue 
resolution.  Research  on  the  effects  of  using  this  program  suggest  that 
middle  grades  students  develop  a  knowledge  of  a  larger  range  of  issues 
and  engage  in  more  responsible  citizenship  behaviors  as  a  result  of 

aa  well  as  gain  experience  in  cooperative  group  work  and 
the  use  of  higher  order  thinking  skills. 
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RIVULIS  RELATIONSHIPS  ESTIMATED  FROM  RAPD  DATA.  J.  Terrell.  S.A. 
McCommas  and  J.E.  Thomerson.  Southern  Illinois  Univ. ,  Edwardsville, 
IL  62026.  Random  Amplification  of  Polymorphic  DNA  (RAPD)  produces 
a  pattern  of  anonymous  polymorphic  DNA  fragments.  These  patterns 
could  provide  data  useful  for  estimation  of  phylogenies. 
Individuals  representing  8  rivulid  genera,  when  challenged  by 
single  10-base  primers,  generated  unique  DNA  fingerprints. 
Analysis  of  these  fingerprints  with  Felsenstein' s  PHYLIP  package 
generated  several  equally  parsimonious  trees.  These  trees  all 
showed  2  striking  inconsistencies  with  Costa's  1990  morphology- 
based  hypothesis  of  relationship  among  the  rivulids:  (1)  close 
relationship  of  the  congeners  Rivulus  hartii  and  R.  urophthalmus 
was  not  supported,  and  (2)  the  Trigonecthes  -  Moema  -  Neofundulus 
clade  was  not  supported;  rather,  the  2  most  robust  clades  in  the 
various  trees  were  Pituna  (or  Rivulus)  stellifer  and  Neofundulus  as 
sister  clades  and  Rivulus  hartii  and  Pterolebias  hoianei  as  sister 
clades . 
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GENETIC  VARIATION  IN  Rivulus  hartii  POPULATIONS  CALCULATED  FROM 
RAPD  DATA.  S.A.  McCommas .  A.  Spray.  C.  Stewart,  S .  Cox  and  J.  E. 
Thomerson,  Southern  Illinois  Univ. ,  Edwardsville ,  IL  62026.  Randan 
Amplification  of  Polymorphic  DNA  (RAPD)  produces  anonymous 
polymorphic  DNA  fragments.  We  used  a  set  of  three  primers  to 
estimate  levels  of  genetic  variation  in  a  sample  of  13  wild-caught 
individuals  from  a  large  R.  hartii  population  on  Margarita  Island, 
Venezuela.  We  also  assayed  10  double-cross  F2  siblings.  Their 
paternal  grandparents  came  from  the  Peninsula  de  Paria  and  from 
near  Caracas;  their  maternal  grandparents  came  from  Trinidad  and 
from  Margarita  Island.  Genetic  variation  (total  number  of  bands, 
number  of  bands  per  individual  and  percent  polymorphism)  was 
greater  among  the  hybrid  siblings  than  among  the  Margarita 
population  sample.  From  the  viewpoint  of  conservation  genetics, 
these  results  suggest  that  the  Margarita  Island,  despite  its 
current  large  population  size,  has  suffered  a  population  bottleneck 
and  lost  much  of  its  genetic  variation. 
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PHYTOPLANKTON  DENSITY  IN  TWO  BACKWATER  LAKES  OF  THE  UPPER  MISSISSIPPI  RIVER. 

G. V. Larson  and  C.M.Delucchi.  Augustana  College,  Rock  Island,  IL  61201  and 
M. Coffey,  U.S.  Fish  and  Wildlife  Service,  Rock  Island,  IL  61201.  Phytoplankton 
populations  were  studied  in  two  backwater  lakes,  Keithsburg  Refuge  is  a  self- 
contained  backwater  lake  which  recieves  most  of  its  runoff  from  agricultural 
oriented  tributaries  and  Big  Timber  connected  directly  to  the  Mississippi 
River.  Monthly  samples  were  taken  starting  April  1,  1994.  Big  Timber  had  at 
least  three  times  the  density  of  Keithsburg.  Chlorophytes  consistently  had  a 
higher  relative  density  at  Keithsburg  than  at  Big  Timber,  while  the  reverse 
was  true  for  chrysophytes .  As  nitrogen  concentrations  decreased  at  Keithsbura 
'relative  density  of  cyanophyta  increased.  Big  Timber  showed  little  chanqe  in 
nitogen  concentration  or  'cyanophyta  density.  Thus,  within  a  site  relative 
density  of  cyanophyta  was  related  to  nitrogen  concentration  as  expected. 
However,  between  site  differences  in  density  could  not  be  explained  by 
sitelent  concentrations  and  maY  be  a  result  of  contamination  at  the  Keithsburg 


A  COMPARISON  OF  ABIOTIC  AND  BIOTIC  FACTORS  TN  T  ■»  vr,  — 

«  ritzr™  scs  sfbs 

College,  Rock  Island, 

Oecorah,  IA  52101.  The  effects  of  flooding  ok  backwater  lake4 
studied.  Samples  were  taken  in  June  1993  between  two  finoH  ~  ,  as 

abundance  of  most  benthic  taxa  was  Jo  we?  during  the^  loSd1"4  *  ^ 
However,  Hexagenia  abundance  was  not  different9probabl?  dn»  i-  -4- 
longer  life  cycle,  although  a  trend  existed  fnrPi™  Wy  to  lts 

during  the  flood.  Overall?  the  differences  bf?Le»  ^  n^nbers 
could  be  explained  by  the  flood  conditions  ^1993.  ^  tW°  y6arS 
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A  COMPARISON  OF  HEXAGENIA  SPP.  POPULATIONS  IN  THE  BACKWATER  LAKES 
OF  POOLS  9  AND  16  OF  THE  UPPER  MISSISSIPPI  RIVER.  C.M.  Delucchi . 
and  R.  Hanson.  Department  of  Biology,  Augustana  College,  Rock 
Island,  IL  61201  and  J.  Eckblad  and  A.  Timm.  Department  of 
Biology,  Luther  College,  Decorah,  IA  52101.  Benthic  samples  were 
taken  in  eight  backwater  lakes  (four  each  in  Pools  9  and  16)  of 
the  Upper  Mississippi  River  during  June,  July  and  August  of  1993 
to  determine  seasonal  and  geographic  differences  in  abundance  and 
size  of  Hexagenia  spp.  In  June,  Hexagenia  abundance  was  higher 
in  Pool  9  (479/m2)  than  Pool  16  (235/m2)  .  Abundance  in  Pool  9  was 
highest  in  early  June.  The  average  size  of  nymphs  declined  in 
mid  June  in  Pool  16  as  newly  hatched  instars  became  abundant  but 
did  not  decline  until  July  in  Pool  9.  This  could  indicate  later 
emergence  farther  north  or  a  difference  in  relative  abundance  and 
emergence  period  for  the  two  species  present,  Hexagenia  limbata 
and  H.  bilineata.  Flooding  did  not  seem  to  reduce  abundance  but 
may  have  resulted  in  small,  frequent  emergences  from  Pool  16. 
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CONSTRAINT  LINE  THEORY  AND  OPTIMAL  STRATEGIES,  i.  L.  Km  and  £L  fcL  Jedlicka 
Joliet  Junior  College,  Joliet,  IL  60436  and  University  of  Illinois  at 
Chicago,  Chicago,  IL  60680.  Constraint  Line  Theory  states  that  when  a  given 
a  line  represent  the  sum  total  of  environmental  pressures  on  a  species, 
only  those  strategies  whose  efficiencies  rise  above  the  constraint  line  will 
survive  within  a  species.  What  conditions  must  exist  if  only  the 
optimal  strategy  for  a  trait  is  to  be  found  in  a  population  or  species? 
Optimal  Strategy  theories  state  that  the  final  constraint  which  will  result 
in  only  the  optimal  strategy  being  expressed  is  reproduction.  If  correct 
then  this  same  species  would  also  border  on  the  edge  of  population  collapse 
or  extinction;  if  the  constraint  line  were  to  rise  even  slightly  higher, 
no  strategy  would  efficient  enough  to  ensure  survival.  A  collapse  in  the 
population  must  take  place  to  reduce  the  constraint  line  to  at  least  the 
optimal  strategy.  If  the  constraint  line  does  not  fall  as  the 
population  falls  then  the  species  is  faced  with  extinction. 
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TEACHING  ANATOMY  TO  PRIVATE  UNIVERSITY  UNDERGRADUATES.  Dianne  (L  Jedlicka. 
Aurora  University,  Aurora,  IL  60506  and  Department  of  Biological  Sciences, 
University  of  Illinois  at  Chicago,  Chicago,  IL  60607  and  Terrv  Grande. 

Loyola  University,  Chicago,  IL  and  Department  of  Biological  Sciences, 
University  of  Illinois  at  Chicago,  Chicago,  IL  60607. 

At  the  college  level,  teaching  anatomy  poses  several  challenges,  such  as 
stimulating  the  mind  of  returning  students  as  well  as  traditional  age 
college  students.  Several  innovative  computer  programs  are  now  available 
for  college  anatomy  classes.  However,  a  hands  on  approach,  though 
traditional,  continues  to  be  used  successfully.  In  this  paper,  we  will 
discuss  the  use  (and  misuse)  of  models,  bones,  vertebrate  dissections  plus 
the  more  modern  computer  aids  and  dissection  videos.  In  addition  to  these 
tools  of  the  modern  anatomy  instructor,  we  also  encourage  special  museum  and 
zoo  animal  projects. 
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ROSTER  OF  OFFICIALS  OF  THE  ILLINOIS  STATE  ACADEMY  OF  SCIENCE 

1993  -  1994 


Patricia  W.  Zimmerman,  Executive  Secretary 
Illinois  State  Museum 
Springfield,  Illinois  62706 
217/782-6436;  FAX  782-1254 


OFFICERS 

President:  Bohdan  Dziadyk,  Department  of  Biology,  Augustana  College,  Rock 

Island  61201-2296.  Office:  309/794-7331;  bidziadyk@augustana.edu 

President-Elect :  Howard  E.  Buhse,  Jr.,  Department  of  Biological  Sciences, 

M/C  066,  University  of  Illinois,  Chicago  60680.  Office:  312/996- 
2997;  FAX  312/413-2435;  u58087@uicvm.uic.edu 

Vice-President  ( for  1994  Meeting) :  Linda  K.  Dybas,  Knox  College  Box  20, 
Galesburg  61401.  Office:  309/343-0112,  x352. 

Vice-Presidents  ( for  1995  Meeting) : 

Andrew  S.  Methven,  Department  of  Botany,  Eastern  Illinois  Univer¬ 
sity,  Charleston  61920.  Office:  217/581-6241;  FAX  217/581-2722; 
cf asm@eiu . edu 

Charles  L.  Pederson,  Department  of  Botany,  Eastern  Illinois  Univer¬ 
sity,  Charleston  61920.  Office:  217/581-6239;  FAX  217/581-2722; 
cf clpl@eiu . edu 

♦Secretary:  Laurence  E.  Crofutt,  Department  of  Botany,  Eastern  Illinois  Uni¬ 

versity,  Charleston  61920.  Office:  217/581-6237;  home  (answering 
machine):  217/345-5851;  FAX  217/581-2722;  cflec@eiu.edu. 

♦Treasurer:  JoAnn  DeLuca,  Department  of  Chemistry,  Illinois  State  University, 

Normal  61790.  Office:  309/438-2697;  deluca@xenon.che.ilstu.edu. 


COUNCIL  MEMBERS 

Immediate  Past-President :  Herbert  L.  Monoson,  Department  of  Biology,  Bradley 
University,  Peoria  61625.  Office:  309/677-3017;  hlm@bradley.edu 

Junior  Academy  Representative :  Manly  Tory,  1945  Hickory,  Homewood  60430. 
708/799-5426. 

Editor  (of  Transactions ) :  Teresa  L.  North,  Department  of  Agriculture, 

Western  Illinois  University,  Macomb  61455.  Office:  309/298-1288. 

Museum  Represent at ive :  Everett  D.  Cashatt,  Illinois  State  Museum  Collection 
Center,  1920  S.  10.5  St.,  Springfield  62703.  Office:  217/782-6689. 
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COUNCI LORS -AT-LARGE 
Term  to  expire  1994 

♦Linda  K.  Dybas,  Knox  College  Box  20,  Galesburg  61401.  Offices  309/343-0112, 
x352;  ldybas@knox.edu 

♦Charles  L.  Pederson,  Department  of  Botany,  Eastern  Illinois  University, 

Charleston  61920.  Office:  217/581-6239;  FAX:  217/581-2722;  cfclpl@ 
eiu.edu. 


Term  to  Expire  1995 

Amrik  S.  Dhaliwal,  Department  of  Biology,  Loyola  University,  Chicago  60626. 
Office:  312/508-3626. 

Gary  Kessler,  Physics  Department,  Illinois  Wesleyan  University,  Bloomington 
61702-2900.  Office:  309/556-3004  or  3060;  FAX:  309/556-3411; 
gkessler@heart land . bradley . edu . 

Lorin  I.  Nevling,  Illinois  Natural  History  Survey,  607- E.  Peabody  Dr.,  Cham¬ 
paign  61820.  Office:  217/333-6830;  nevling@denrl.igis.uiuc.edu. 


Term  to  Expire  1996 

Kathleen  Andrews,  Department  of  Conservation,  524  S.  Second  St.,  Springfield 
62701-1787.  Office:  217/524-4126. 

Homer  A.  Smith,  Jr.,  Department  of  Chemistry,  Millikin  University,  Decatur 

62522.  Office:  217/424-6394;  home:  217/428-7699;  FAX:  217/424-3993 

Gerard  V.  Smith,  Molecular  Science,  Southern  Illinois  University,  Carbondale. 

62901-4406.  Office:  618/453-7319;  home:  618/549-2565;  FAX  618/453- 
6408;  gvs@c-mols.siu.edu 


DIVISION  CHAIRS 

Agriculture:  Steven  E.  Kraft,  Department  of  Agribusiness  Economics,  Southern 

Illinois  University,  Carbondale  62901-4410.  Office:  618/453-1716. 

Anthropology  and  Archaeology:  Bonnie  W.  Styles,  Illinois  State  Museum  Col¬ 
lections  Center,  1920  S.  10.5  St.,  Springfield  62703.  Office:  217/ 
782-7475. 

Botany:  Marian  Smith,  Department  of  Biological  Sciences,  Southern  Illinois 

University,  Edwardsville  62026.  Office:  618/692-3855;  FAX  618/692- 
3174;  cy01@siuemus.bitnet. 

Cell ,  Molecular  and  Developmental  Biology:  Howard  E.  Buhse,  Jr.,  Department 
of  Biological  Sciences,  M/C  066,  University  of  Illinois,  Chicago 
60680.  Office:  312/996-2997;  FAX  312/413-2435;  u58087@uicvm.uic.edu 

Chemistry;  Philip  D.  Morse,  II,  Department  of  Chemistry,  Illinois  State 

University,  Normal  61790.  Office:  309/438-5595;  FAX:  309/438-5538. 


Collegiate  Chemistry:  Kurt  W.  Field,  Department  of  Chemistry,  Bradley  Uni¬ 
versity,  Peoria  61625.  Office:  309/677-3024. 

Computer  Science:  Lee  H.  Tichenor,  Department  of  Computer  Science,  Western 
Illinois  University,  Macomb  61455.  Office:  309/298-1479. 

Earth  Science:  Richard  L.  Leary,  Illinois  State  Museum  Collections  Center, 

1011  E.  Ash,  Springfield  62703.  Office:  217/782-6633;  leary@denrl. 
igis.uiuc.edu 

Engineering  and  Technology:  Raghupathy  Bollini,  Department  of  Electrical 
Engineering,  Southern  Illinois  University,  Edwardsville  62026. 

Environmental  Science:  James  R.  Rastorfer,  Department  of  Biological 
Sciences,  Chicago  State  University,  Chicago  60628.  Office: 
312/995-2426,  FAX  312/995-3759;  bifpjrr@uxa.ecn.bgu.edu.  Home: 
708/748-3682. 

Health  Sciences:  Dennis  Kitz,  Department  of  Biological  Sciences,  Southern 
Illinois  University,  Edwardsville  62026. 

Mathematics:  William  Bennewitz,  Department  of  Mathematics  and  Statistics, 

Southern  Illinois  University,  Edwardsville  62026. 

Microbiology:  Amrik  S.  Dhaliwal,  Department  of  Biology,  Loyola  University, 

Chicago  60626.  Office:  312/508-3626. 

Neurobiologv:  Sidney  B.  Simpson,  Jr.,  Department  of  Biological  Sciences,  M/C 

066,  University  of  Illinois,  Chicago  60680.  Office:  312/996-2211. 

Physics  and  Astronomy:  Cecelia  J.  Vogel,  Department  of  Physics,  Augustana 
College,  Rock  Island  61201. 

Science .  Mathematics .  and  Technology  Education:  James  V.  Rauff,  Department 
of  Mathematics,  Millikin  University,  Decatur  62522.  Office:  217/ 
424-6249;  FAX  217/424-3993;  jrauff@mail.millikin.edu 

Zoology;  Dianne  M.  Jedlicka,  130  N.  Anderson  Rd.,  New  Lenox  60451;  phone: 

815/462-9788.  (Aurora  College,  Aurora  60506,  phone  312/296-5830) 


CHAIRS  OF  STANDING  COMMITTEES 

Budget:  Gary  Kessler,  Physics  Department,  Illinois  Wesleyan  University, 

Bloomington  61702-2900.  Office:  309/556-3004  or  3060;  FAX  309/556- 
3411 ;  gkessler ©heart land . bradley . edu . 

Constitution  and  Bylaws:  Herbert  L.  Monoson,  Department  of  Biology,  Bradley 
University,  Peoria  61625.  Office:  309/677-3017;  hlm@bradley.edu 

Fellows  and  Honorary  Members:  Richard  L.  Leary,  Illinois  State  Museum 

Collections  Center,  1011  E.  Ash,  Springfield  62703.  Office:  217/ 
782-6633 ;  leary@denr 1 . igis . uiuc . edu 

Meetings  and  Expositions :  Lorin  I.  Nevling,  Illinois  Natural  History  Survey, 
607  E.  Peabody  Dr.,  Champaign  61820.  Office:  217/333-6830;  nevling© 
denrl.igis.uiuc.edu 


Membership:  Amrik  S.  Dhaliwal,  Department  of  Biology,  Loyola  University, 

Chicago  60626.  Office:  312/508-3626. 

Nominations  and  Elections :  Harold  M.  Kaplan,  106  N.  Almond  St.,  Carbondale 
62901.  (School  of  Medicine,  Southern  Illinois  University  at 
Carbondale.)  Office:  618-536-5513;  home:  618/457-2707. 

Publications:  Richard  L.  Leary,  Illinois  State  Museum  Collections  Center, 

1011  E.  Ash,  Springfield  62703.  Office:  217/782-6633;  leary@denrl 
igis.uiuc.edu 

Research  Grants:  Marjorie  A.  Jones,  Department  of  Chemistry,  Illinois  State 
University,  Normal  61790.  Office:  309/438-2366. 

Resolutions :  Richard  L.  Leary,  Illinois  State  Museum  Collections  Center, 

1011  E.  Ash,  Springfield  62703.  Office:  217/782-6633;  leary@denrl 
igis.uiuc.edu 

Science  Talent  Search:  James  A.  McGaughey,  Department  of  Botany,  Eastern 
Illinois  University,  Charleston  61920.  Office:  217/581-6389; 
Department:  217/581-3624;  FAX  217/581-2722. 

Science  Education:  Kevin  C.  Wise,  Science/Environmental  Education  Center, 
Department  of  Curriculum  and  Instruction,  Southern  Illinois 
University,  Carbondale  62901-4610.  Office:  618/453-4212;  Dept.: 
618/536-2441. 


OTHER  OFFICIALS 

AAAS  and  NAAS  Delegate  ( 1992-1995 1 :  Barbara  Frase,  Department  of  Biology, 
Bradley  University,  Peoria  61625.  Office:  309/677-3014. 

Delegate  to  Junior  Academy:  Andrew  S.  Methven,  Department  of  Botany,  Eastern 
Illinois  University,  Charleston  61920.  Office:  217/581-6241;  FAX 
217/581-2722;  cfasm@eiu.edu. 


FUTURE  MEETINGS 

1994:  October  7-8,  Knox  College,  Galesburg 
1995:  Eastern  Illinois  University,  Charleston 
1996:  Augustana  College,  Rock  Island 


♦Denotes  position  to  be  filled  by  election  effective  October  1994 
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(j|fi)  Knox  College 
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v  Campus  Map 


Academic  Buildings 

1 .  Office  of  Admission 

2.  Ford  Center  for  the  Fine  Arts 

3.  George  Davis  Hall 

4.  Old  Main 

5.  Henry  M.  Seymour  Library 

6.  Umbeck  Sdence-Mathematics  Center 

A.  Foster  Learning  Center 

B.  Hunter  Biology  Wing 

C  Saizbeig  Chemistry  Wing 

D.  Longden  Physics  Wing 

E.  Pritchard  Mathematics  Wing 

Residence  Hails  &  College  Union 

7.  Lyman  K.  Seymour  Hall 

A.  Gizmo 

B.  Knox  Bookstore 

8.  ABLE  House 

9.  Eld  er-Camp  be  11  Halls 

10.  Hamblin  Hall 

1 1 .  Interna  fional  House 

12.  Neal-Conger  Halls 

13.  Peterson  House 

14.  Post  Hall 

15.  Rittenhouse  House 

16.  Sellew-Raub  Halls 

17.  Shenvin-Neifert-Furrow  Halls 

18.  Simonds-Drew-Longden-Griffith  Halls 

19.  Williston  Hall 

Athletic  Facilities 

20.  Auxiliary  Gymnasium 

21.  Blodgett  Field 

22.  T.  Fleming  Fieldhouse 

23.  Knox  Bowl 

24.  Memorial  Gymnasium 

25.  Softball  Fjeid 

26.  Tennis  Courts 

27.  Trevor  Field 

-S.  ’A'omcn's  Soccer  Field 


■ -  Map  Key 

Other  Buildings 


29. 

Alumni  Hall 

35. 

Panhellenic  House 

30. 

Beta  Theta  Pi 

36. 

Phi  Delta  Theta 

31. 

Fifty  Year  Qub  Bungalow 

37. 

Phi  Gamma  Delta 

32. 

Galesburg  Qty  Hall  Sc  Public  Safety 

38. 

Sigma  Nu 

Building 

39. 

Tau  Kappa  Epsilon 

33. 

Heating  Plant 

34. 

Knox  County  Courthouse 

P. 

Parking 

How  to  Get  to  Campus 
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Location  of  meeting  rooms  in  the  Center  for  the  Fine  Arts 
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Location  of  meeting  rooms  in  the  Memorial  Gym 

(second  floor) 


Use  the  east  staircase  for  room  301 ,  the  west  staircase  for  room  302. 


ILLINOIS  STATE  ACADEMY  OF  SCIENCE 


Metabolism  of  Environmental  Chemicals  and  Cancer 
Knox  College,  Galesburg,  IL 

October  7-8,  1994 

Annual  Meeting  Registration  Form 

(Please  type  or  print)  * 


Name: 


Last 


Mailing  Address: 


Street 


First 


Affiliation: 


City 


State 


Zip  Code 


Membership  Regular  Member:  _  Student  Member: _ 

Status:  Honorary  Member: _  Life  Member _ 

Emeritus  Member : _  Non-Member:  _ 

Non-registrant  guest-host  school  student _  (ID  card  required;  paper 

sessions  attendance  only) 

Non-registrant  guest-other:  _  (poster  session  and! or  meals  only) 

Membership  Information  Requested: _ 

Registration  Fees:  (Note:  This  form  may  be  photocopied  if  more  than  one  registration  is  submitted) 


(Menus  on  reverse;  T  =  Ticket  required) 


No.  Price 


Total 


ISAS  Members  (On  site  $35.00) 

ISAS  Student  Members  (On  Site  $20.00) 

Non-Member  (On  Site  $45.00) 

Academy  Luncheon  (with  important  Annual  Meeting ) 
Academy  Luncheon-Student  Member  (see  note  above) 
Academy  Luncheon— Non- registrant  guest  (see  above) 
Academy  Banquet*  (ISAS  Member  Registrants) 
Academy  Banquet*  (ISAS  Student  Member  Registrants) 
Academy  Banquet  *  (Non-Registrant  Guests) 

*  number  of  each  entree  requested: 

vegetarian _ ,  chicken _ 


@  $25.00  $ 

@  $15.00  $ 

@  $35.00  $ 

@$12.00  T  $ 
@  $  8.00  T  $ 
@$12.00  T  $ 
@$18.50  T  $ 
@$14.00  T  $ 
@$18.50  T  $ 


TOTAL  (Payment  must  accompany  form) 


Registration  forms  must  be  received  by  the  Treasurer  no  later  than  September  30,  1994.  Please 
make  checks  payable  to  the  ILLINOIS  STATE  ACADEMY  OF  SCIENCE.  Address 
correspondence  to: 

JoAnn  DeLuca,  Treasurer 
Illinois  State  Academy  of  Science 
Chemistry  Dept.,  Illinois  State  University 

Normal,  IL  61761  Phone:  (309)  438-2697 


(Do  not  write  below  this  line) 

No.: _  Date: _ 

Received  of: _ _ _ _ 

Amount  Paid:  $ _  _ _ 

JoAnn  DeLuca,  Treasurer 

1994  Annual  Meeting,  Illinois  State  Academy  Of  Science 


New  York  Botanical  Garden  Library 
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